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ABSTRACT
A bou t  1100 b a c t e r i a l  I s o l a t e s  f r o m  c o t t o n  f i e l d  s o i l s  w e r e  
s c r e e n e d  f o r  a n t a g o n i s m  t o  c o t t o n  b o l l  r o t t i n g  f u n g i .  F o u r  I s o l a t e s  
i n h i b i t e d  g r o w t h  o f  D l p l o d i a  g o s s v p i n a  Cke .  Two o f  t h e s e  I s o l a t e s  a l s o  
i n h i b i t e d  g r o w t h  o f  C o l l e t o f *•<̂ hum g o a s y p l i  S o u t h w o r t h ,  R h i z o c t o n i a  
s o l a n i  Kuhn a n d  F u s a r l u m  s p .  Of t h e s e  f o u r  i s o l a t e s ,  tw o ,  t e n t a t i v e l y  
i d e n t i f i e d  a s  A c h r o m o b a c t e r , p r e v e n t e d  d e c a y  t o  c o t t o n  b o l l s  by  
D. g o s s y p i n a  f o r  up t o  two w eeks  u n d e r  l a b o r a t o r y  c o n d i t i o n s .  The 
two i s o l a t e s  w e r e  a l s o  f o u n d  t o  be  s u f f i c i e n t l y  c o m p a t a b l e  w i t h  t a p  
w a t e r ,  I n s e c t i c i d e s ,  h e a t ,  a n d  s p r a y  e q u i p m e n t  t o  be  s u i t a b l e  f o r  
f i e l d  a p p l i c a t i o n s .
One b a c t e r i a l  I s o l a t e  was  s e l e c t e d  f o r  u s e  a s  a  f i e l d  s p r a y  i n  an 
a t t e n g i t  t o  c o n t r o l  c o t t o n  b o l l  r o t .  The  i s o l a t e  was  s p r a y e d  
o n t o  s i x  s e p a r a t e  f i e l d  p l o t s  w i t h  f o u r  t o  e i g h t  r e p l i c a t i o n s  a t  
f o u r  d i f f e r e n t  l o c a t i o n s  i n  t h e  s t a t e  o f  L o u i s i a n a .  V a r i o u s  
n u m b e rs  o f  a p p l i c a t i o n s ,  m e t h o d s  o f  a p p l i c a t i o n s ,  d i l u t i o n  r a t e s ,  
and  c o t t o n  v a r i e t i e s  w e re  u t i l i z e d  i n  t h e  t e s t s .  B o th  i s o l a t e s  
w e re  u s e d  a s  s e e d  t r e a t m e n t s  i n  one  t e s t  a t  o n e  l o c a t i o n .
B o l l  r o t  d a t a  a n d  y i e l d  o f  s e e d c o t t o n  i n d i c a t e d  t h a t  a l t h o u g h  
no s i g n i f i c a n t  r e d u c t i o n s  i n  b o l l  r o t  o c c u r r e d  a t  any  l o c a t i o n ,  
s i g n i f i c a n t  I n c r e a s e s  i n  y i e l d  d i d  o c c u r  a t  two l o c a t i o n s .  C o t t o n  
f i b e r  q u a l i t y  t e s t s  i n d i c a t e d  t h a t  no  o v e r a l l  s i g n i f i c a n t  c h a n g e s  
o c c u r r e d  i n  f i b e r  q u a l i t y .  No s i g n i f i c a n t  i n c r e a s e s  I n  s e e d l i n g  
s u r v i v a l  a s  a  r e s u l t  o f  t h e  b a c t e r i a l  t r e a t m e n t s  w e r e  f o i m d .
I. INTRODUCTION
F o r  many y e a r s  t h e  c o t t o n  b o l l  r o t  co m p le x  h a s  b e e n  c o n s i d e r e d  
a s e r i o u s  p r o b l e m  In  L o u i s i a n a  and o t h e r  c o t t o n  p r o d u c i n g  s t a t e s .  
A nnua l  l o s s e s  i n  I x ^ u i s i a n a  h a v e  b e e n  a s  h i g h  a s  307o (4 5 )  o f  t h e  c r o p .  
O v e r a l l  l o s s e s  f o r  t h e  U n i t e d  S t a t e s  f o r  t h e  l a s t  23 y e a r s  h a v e  
t o t a l e d  a p p r o x i m a t e l y  two m i l l i o n  b a l e s  ( 1 1 ) .
Many f a c t o r s  c o n t r i b u t e  t o  t h e  c o m p l e x i t y  o f  t h e  b o l l  r o t  
p r o b l e m .  A p p r o x i m a t e l y  75 s p e c i e s  o f  f u n g i  and f o u r  b a c t e r i a l  
s p e c i e s  h a v e  b e e n  a s s o c i a t e d  w i t h  t h e  b o l l  r o t  c o m p le x  i n  L o u i s i a n a .  
X an thom onas  ma 1 v a c  e a r  uni (E . F . S . ) Dows , D l p l o d i a  g o s s y p i n a  Cke . ,
A 1 t e r n a r i a  t e n i u s  Anc t . ,  F u s a r i u m  s p p . , C o l l e t o t r i c  hum g o s s y p l 1 
S o u t h w o r t h ,  P h y t o p h t h o r a  p a r a s i t i c a  D a s t . , and R h i z o c t o n i a  so  l a n i  
Kuhn a r e  t h o u g h t  t o  b e  t h e  m ore  i m p o r t a n t  o f  t h e  c a u s a l  o r g a n i s m s .  
S e v e r a l  a g r o n o m i c  p r a c t i c e s ,  s u c h  a s  p o o r  l a n d  d r a i n a g e ,  e x c e s s i v e  
n i t r o g e n  f e r t i l i z e r ,  u s i n g  p a t h o g e n  i n f e s t e d  s e e d ,  o v e r p l a n t i n g ,  
and p o o r  weed c o n t r o l  h a v e  b e e n  a s s o c i a t e d  w i t h  b o l l  r o t .
B o l l  r o t  i s  u s u a l l y  more  s e v e r e  f o l l o w i n g  p e r i o d s  o f  h i g h  
h u m i d i t y  and r a i n f a l l .  The  i n c i d e n c e  o f  b o l l  r o t  i s  a l s o  g r e a t  i y  
i n c r e a s e d  i n  t a l l ,  r a n k ,  h e a v i l y  p l a n t e d  c o t t o n  w h i c h  c r e a t e s  a 
t h i c k  c a n o p y  o f  v e g e t a t i o n  and s h a d e s  t h e  l o w e r  p o r t i o n  o f  t h e  
p l a n t s .  The  h e a v y  c a n o p y ,  p l u s  u n c o n t r o l l e d  w e e d s ,  a l s o  p r e v e n t  
f r e e  a i r  m o v e m en t ,  t h u s  p r e s e r v i n g  t h e  h i g h  h u m i d i t y  b e n e a t h  t h e  
p l a n t s .
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Most a t t e m p t s  t o  c o n t r o l  b o l l  r o t  h a v e  n o t  b e e n  s u c c e s s f u l  o r  w ere  
o n l y  p a r t i a l l y  s u c c e s s f u l .  T h e s e  m e t h o d s  h a v e  r a n g e d  f ro m  im p ro v e d  
c u l t u r a l  p r a c t i c e s ,  s u c h  a s  s k i p  row p l a n t i n g  and  b o t t o m  d e f o l i a t i o n ,  
t o  t h e  d e v e l o p m e n t  o f  v a r i e t i e s  w i t h  m o r p h o l o g i c a l  m o d i f i c a t i o n s .
T h e s e  m o d i f i c a t i o n s ,  s u c h  a s  t h e  o k r a - l e a f  and f r e g o - b r a c t  
c h a r a c t e r s ,  p r e v e n t  o r  l i m i t  t h e  am oun t  o f  b o l l  r o t  by a l l o w i n g  
m ore  s u n l i g h t  t o  r e a c h  t h e  l o w e r  b o l l s .  Many a t t e m p t s  t o  c o n t r o l  
b o l l  r o t s  w i t h  c h e m i c a l  s p r a y s ,  s e e d  t r e a t m e n t s ,  and s o i l  i n j e c t i o n s  
h a v e  b e e n  m a d e .  Not o n l y  h a v e  m o s t  o f  t h e s e  c h e m i c a l  a p p l i c a t i o n s  
n o t  b e e n  s u c c e s s f u l ,  t h e y  h a v e  l e d  t o  p r o b l e m s  o f  c h e m i c a l  p o l l u t i o n .
A d i f f e r e n t  a p p r o a c h  t o  t h e  c o n t r o l  o f  b o l l  r o t  i s  t h e  u s e  o f  an 
o r g a n i s m  o r  o r g a n i s m s  a n t a g o n i s t i c  t o  b o l l  r o t t i n g  f u n g i .  T h i s  
a p p r o a c h  c o u l d  l e a d  t o  a r e d u c t i o n  i n  t h e  amount o f  c h e m i c a l s  n e c e s s a r y  
f o r  t h e  p r o d u c t i o n  o f  t h e  c o t t o n  c r o p .  I t  i s  a l s o  p o s s i b l e  t h a t  t h e  
a n t a g o n i s t i c  o r g a n i s m ( s )  may become e s t a b l i s h e d  on  t h e  p l a n t  and t h u s  
p r o v i d e  l o n g  t e r m  p r o t e c t i o n  f o r  t h e  b o l l s .  T h i s  c o u l d  r e d u c e  t h e  
num ber  o f  a p p l i c a t i o n s  o f  t h e  o r g a n i s m ( s )  n e c e s s a r y  f o r  c o n t r o l  o f  
b o l l  r o t .
II. LITERATURE REVIEW
I n s e c t s  a s  B l o c o n t r o l  A g e n t s
P r e d a t o r y  i n s e c t s  h a v e  b e e n  u s e d  f o r  b l o c o n t r o l  p u r p o s e s  s i n c e  
a n c i e n t  t i m e s .  The u s e  o f  p r e d a t o r y  a n t s  i n  A s i a  a n t e d a t e s  w r i t t e n  
r e c o r d s  ( 5 2 ) .
A c c o r d i n g  t o  H u f f a k e r  ( 2 7 ) ,  t h e  h i g h l y  s u c c e s s f u l  b i o c o n t r o l  
o f  t h e  c o t t o n y  c u s h i o n  s c a l e  (E c e r y a  p u r c h a s i  Mask)  b y  t h e  i n t r o ­
d u c t i o n  o f  t h e  i m p o r t e d  ( A u s t r a l i a n )  l a d y  b e e t l e  (R o d o l i a  c a r d i n a l i s  
M u l s a n t )  i n  1888 was  t h e  f i r s t  l a r g e - s c a l e ,  s i g n i f i c a n t  b i o c o n t r o l  
e f f o r t  made i n  t h e  U n i t e d  S t a t e s .  S i n c e  t h i s  w o r k ,  h u n d r e d s  o f  
e x p e r i m e n t s  h a v e  a t t e m p t e d  t o  c o n t r o l  one  i n s e c t  by  t h e  u s e  o f  
a n o t h e r  i n s e c t .  DeBach ( 1 4 )  l i s t s  i n  t a b u l a r  fo rm 220 c a s e s  o f  
a t t e m p t e d  i n s e c t  b i o c o n t r o l  u s i n g  110 s p e c i e s  o f  p r e d a t o r s  o r  
p a r a s i t e s  i n  o v e r  60 c o u n t r i e s .
Weed c o n t r o l  w i t h  i n s e c t s  i s  a w e 1 1 - d o c u m e n t e d  a c c o m p l i s h m e n t .  
One f r e q u e n t l y  c i t e d  e x a m p le  i s  t h e  d e s t r u c t i o n  o f  o v e r  60 m i l l i o n  
a c r e s  o f  p r i c k l y  p e a r  c a c t i ,  O p u n t i a  s p p . ,  i n  A u s t r a l i a ,  p r i m a r i l y  
by t h e  i m p o r t e d  A r g e n t i n e  m o th  C a c t o b l a s t i s  c a c t o r u m  ( B e r g . )  ( 1 7 ) .
A s e c o n d  e x a m p l e  i s  t h e  c o n t r o l  o f  K la m a t h  w e e d ,  H y p e r ic u m  p e r f o r a t u m  
L. I n  t h e  w e s t e r n  U n i t e d  S t a t e s  by  t h e  b e e t l e  C h r y s o l i n a  quad  r i g e t n i n a  
S u f f r i a n  ( 2 5 ) .  O t h e r  c u r r e n t  a t t e m p t s  a t  weed c o n t r o l  by i n s e c t s  
i n c l u d e  t h e  c o n t r o l  o f  p u n c t u r e v i n e  ( T r i b u l u s  t e r r e s t r i s  L . )  b y  
t h e  b e e t l e  M l c r o t a r i n u s  l a r e y n l l  ( J a c q u e l i n e - D u v a l l )  ( 2 6 ) ,  t h e  
c o n t r o l  o f  L a n t a n a  c a m a r a  b y  T e l e o n e m l a  a c r u p u l o s a  S t a l l  and  o t h e r
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I n s e c t s  I n  H a w a i i  ( 1 3 ) ,  and t h e  c o n t r o l  o f  t a n s y  r a g w o r t  ( S e n e c l o  
j a c o b a c a  L . )  b y  t h e  c i n n a b a r  m oth  ( T y r i a  j a c o b a e a e  L . ) ( 1 6 ) .
A l t h o u g h  t h e  p r a c t i c e  o f  b l o c o n t r o l  o f  a q u a t i c  w e e d s  b y  I n s e c t s  
and m i t e s  i s  r e l a t i v e l y  new ,  s e v e r a l  p r o j e c t s  a r e  c u r r e n t l y  b e i n g  
c a r r i e d  o u t .  A c c o r d i n g  t o  B e n n e t t  ( 7 ) ,  t h e  m o s t  n o t a b l e  o f  t h e s e  
i s  t h e  c o n t r o l  o f  a l l i g a t o r  w e e d ( A l t e r n a n t h e r a  p h l l o x e r o i d e s  ( M a r t . )  
G r l s e b . )  b y  t h e  i n t r o d u c t i o n  o f  A R a s l c l e s  h y g r o p h i l a  S e lm an  and  V o g t ,  
and A m y n o t h r i p s  a n d e r s o n i  O n e l l l .  O t h e r  c u r r e n t  a t t e m p t s  i n c l u d e  t h e  
c o n t r o l  o f S a l v i n i a  a u r l c u l a t a  by  P a u l l n l a  a c u m i n a t a , C y r t o b a g o u s  
s l n g u l a r i s  H u l s t , ,  and  Samea mu i t i p l i c a l i s  G uenee  , and t h e  c o n t r o l  
o f  w a t e r  h y a c i n t h  (E i c h h o r n i a  c r a s s l p e s ) by  s e v e r a l  i n s e c t s ,  su ch  
a s  A c i g o n a  i n f u a c a t e 1 1 a  (W a lk ) Hmps. ,  E p i p a g j a  a l b i g n t t a l l s  Hmp1 . ,  
and  o t h e r s  ( 7 ) .
M i c r o o r g a n i s m s  a s  B l o c o n t r o l  A g e n t s  o f  I n s e c t s  and  H i g h e r  P l a n t s
The m a j o r  e m p h a s i s  i n  t h e  a p p l i c a t i o n  o f  m i c r o b i a l  b l o c o n t r o l  
h a a  b e e n  t o  f i e l d  c o l l e c t  o r  a r t i f i c i a l l y  m ass  c u l t u r e  a s p e c i f i c  
p a t h o g e n  and d i s s e m i n a t e  i t  when t h e  h o s t  i s  m o s t  s u s c e p t i b l e  t o  
i t s  e f f e c t .  One a p p r o a c h  i s  t o  i n t r o d u c e  and  e s t a b l i s h  p a t h o g e n s  
a s  a p e r m a n e n t  m o r t a l i t y  f a c t o r  i n  t h e  h o s t  i n s e c t  p o p u l a t i o n .  The 
s u c c e s s  o f  t h i s  m e th o d  h a s  b e e n  d e m o n s t r a t e d  f o r  t h e  c o n t r o l  o f  t h e  
J a p a n e s e  b e e t l e  ( P o p l l 1 i a  j a p o n i c a  Newman) by  t h e  b a c t e r i u m  B a c i 1 l u s  
p o p ! 1 1 i a e  D u t k y ,  and  t h e  c o n t r o l  o f  t h e  E u r o p e a n  s p r u c e  s a w f l y  
(D l p r i o n  h e r c y n i a e  H a r t i g )  and  t h e  E u r o p e a n  p i n e  s a w f l y  (N e o d i p r l o n  
s e r t i f e r  G e o f f r o y )  b y  two p o l y h e d r o s i s  v i r u s e s  i n  C a n ad a  ( 2 0 ) .
A n o t h e r  m i c r o b i a l  b i o c o n t r o l  t e c h n i q u e  i s  t o  make r e p e a t e d  
a p p l i c a t i o n s  o f  a  p a t h o g e n  f o r  t e m p o r a r y  s u p p r e s s i o n  o f  an  i n s e c t
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p e s t .  A good e x a m p l e  o f  t h i s  i s  t h e  d e v e l o p m e n t  and  u s e  o f  t h e  
b a c t e r i u m  B a c i l l u s  t h u r i n g l e n s I s  B e r l i n e r  t o  c o n t r o l  a w i d e  a r r a y  o f  
i n s e c t  p e s t s .  The  b a c t e r i u m  i s  f o r m u l a t e d  a s  a d u s t ,  w e t t a b l e  p o w d e r ,  
o r  an e m u l s i f i a b l e  c o n c e n t r a t e ,  and  I s  a p p l i e d  i n  a s i m i l a r  m a n n e r
a s  a r e  c h e m i c a l  i n s e c t i c i d e s .  The e f f e c t  i s  s h o r t  l i v e d  and many 
a p p l i c a t i o n s  a r e  n e c e s s a r y  ( 2 0 ) .
F u n g i  p a r a s i t i c  on I n s e c t s  and  o t h e r  i n v e r t e b r a t e s  h a v e  b e e n  
r e p o r t e d  i n  a l l  f o u r  m a j o r  c l a s s e s  o f  t r u e  f u n g i ,  e x c l u d i n g  t h e  s l i m e  
m o l d s ,  and  i n c l u d e  many g e n e r a  ( 3 5 ) .  The f u n g u s  m o s t  w i d e l y  u s e d  
f o r  m i c r o b i a l  b l o c o n t r o l  o f  i n s e c t s  h a s  b e e n  B e a u b e r l a  b a s s i a n a .
T h i s  f u n g u s  h a s  b e e n  u s e d  i n  a t t e m p t s  t o  c o n t r o l  t h e  E u r o p e a n  c o r n  
b o r e r  l a r v a e ,  t h e  C o l o r a d o  p o t a t o  b e e t l e ,  w i r e  worms,  and g n a t s  w i t h  
v a r y i n g  d e g r e e s  o f  s u c c e s s  ( 3 5 ) .
Many s c a t t e r e d  a t t e m p t s  h a v e  b e e n  made t o  u s e  p l a n t  p a t h o g e n s  
t o  c o n t r o l  w e e d s ,  b u t  o n l y  r e l a t i v e l y  r e c e n t l y  h a v e  r e s e a r c h  p r o g r a m s  
had t h i s  a s  t h e i r  m a i n  g o a l .  The  p o t e n t i a l  o f  a p l a n t  p a t h o g e n  t o  
d e s t r o y  a p o p u l a t i o n  o f  p l a n t s  i s  o b v i o u s  w hen  o n e  c o n s i d e r s  e x a m p l e s  
s u c h  a s  D u tch  e lm d i s e a s e ,  l a t e  b l i g h t  o f  p o t a t o ,  and  c h e s t n u t  b l i g h t .
Many a t t e m p t s  h a v e  b e e n  made a t  b i o l o g i c a l l y  c o n t r o l l i n g  t h e  
d w a r f  m i s t l e t o e s  ( A r c e u t h o b l u m  s p p . )  u s i n g  f u n g a l  p a t h o g e n s  s u c h  a s  
S e p t o g l o e u m  s p p .  ( 1 9 ) ,  W a l l r o t h l e l l a  s p p .  ( 1 6 ) ,  and  C o l l e t o t r i c h u m  
s p p .  ( 4 1 ) .  The c o n t r o l  o f  weed t r e e s  h a s  b e e n  a c c o m p l i s h e d  by  
I n o c u l a t i n g  u n d e s i r a b l e  o a k  t r e e s  w i t h  t h e  o a k  w i l t  f u n g u s ,  C e r a t o - 
c y s t l s  f a g a c e a r u m  ( B r e t z )  Hunt ( 2 2 ) .
E f f e c t i v e  c o n t r o l  o f  p e r s i m n o n  h a s  b e e n  a c c o m p l i s h e d  by  c u t t i n g  
t h e  t r e e s  down and  i n o c u l a t i n g  t h e  s tu m p s  w i t h  C e p h a l o s p o r l u m  d i o s p y r i  
C r a n d a l l  t o  p r e v e n t  r e g r o w t h  ( 5 8 ) .  T h i s  m e th o d  i s  n e c e s s a r y  t o  p r e v e n t
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s p r e a d  o f  Che f u n g u s  t o  s u r r o u n d i n g  a r e a s ,  s i n c e  t h e  f u n g u s  d o e s  n o t  
s p o r u l a t e  on t h e  s tu m p s  a s  I t  d o e s  on  s t a n d i n g  t r e e s  ( 5 8 ) .
Many a t t e m p t s  h a v e  b e e n  made a t  c o n t r o l l i n g  w e e d s  o f  c o m n e r c l a l  
c r o p s .  D a n i e l ,  T e m p l e t o n ,  and S m i t h  ( 1 2 )  h a v e  r e p o r t e d  s u c c e s s  I n  
c o n t r o l l i n g  j o i n t v e t c h  i n  r i c e  by  t h e  u s e  o f  t h e  f u n g u s ,  C o l l e t o t r i c h u m  
g l o e o s p o r  i o i d e s . M e i s t e r ,  e_t a_l ( 3 6 )  h a v e  r e p o r t e d  t h e  c o n t r o l  o f  
w i t c h w e e d  by  t h e  a p p l i c a t i o n  o f  C u r v u l a r l a  g e n l c u l a t a , F u s a r l u m  r o s e u m , 
K h l z o c t o n i a  s o l a n ! , S c l e r o t l u m  r o l f s l l  s i n g l y  and a l s o  In  c o m b i n a t i o n s  
w i t h  v a r y i n g  d e g r e e s  o f  s u c c e s s .  Inman (2 8 )  r e p o r t e d  p r e l i m i n a r y  
s t u d i e s  i n  t h e  c o n t r o l  o f  c u r l y  d o c k  b y  a r u s t  f u n g u s .
M i c r o o r g a n i s m s  a s  B l o c o n t r o l  A g e n t s  o f  P l a n t  P a t h o g e n s
A d e m o n s t r a t i o n  t h a t  t h e  a c t i v i t y  o f  a  p l a n t  p a t h o g e n  c o u l d  
b e  i n h i b i t e d  b y  a c c u m u l a t i o n  o f  b y - p r o d u c t s  frcxn i t s e l f  o r  o t h e r  
o r g a n i s m s  was  f u r n i s h e d  a s  e a r l y  a s  1908 ( 4 6 ) .  No i m p o r t a n c e  was  
p l a c e d  on t h i s  k n o w le d g e  u n t i l  S a n f o r d  ( 5 0 )  s u g g e s t e d  i n  1924 t h a t  
t h e  g r e e n - m a n u r i n g  o f  p o t a t o  f i e l d s  i n c r e a s e d  t h e  a c t i v i t y  o f  c e r t a i n  
s a p r o p h y t i c  o r g a n i s m s .  T h i s  p r a c t i c e  c h a n g e d  t h e  s o i l  pH and 
c o n s e q u e n t l y  i n h i b i t e d  t h e  p a t h o g e n i c i t y  o f  S t r e p t o m y c e s  s c a b i e s  
o n  p o t a t o e s .  C l a r k  ( 9 ) ,  M i t c h e l l ,  £t^ al^ ( 3 9 ) ,  and K ing  (34)  l a t e r  
showed t h a t  p l o w i n g  u n d e r  g r e e n  m a n u re  h e l p e d  c o n t r o l  P h y m a t o t r l c h u m  
r o o t  r o t  o f  c o t t o n  by c a u s i n g  p r e m a t u r e  g e r m i n a t i o n  o f  s c l e r o t i a  i n  
t h e  s o i l .  C l a r k  (9 )  a l s o  showed t h a t  t e m p e r a t u r e  and m o i s t u r e  w e re  
a s  i m p o r t a n t  a s  t h e  t y p e s  and q u a n t i t i e s  o f  m a n u r i a l  a m e n d m e n t s .
One o f  t h e  e a r l i e s t  m e c h a n i s m s  o f  b i o c o n t r o l  o f  s o i l - b o r n e  
p a t h o g e n s  was  t h e  i n f e s t a t i o n  o f  s o i l  o r  p l a n t  t i s s u e  w i t h  a n t a g o ­
n i s t i c  m i c r o o r g a n i s m s ,  b u t  t h e  p o s s i b l e  a p p l i c a t i o n s  o f  t h i s  m e th o d
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a r e  l i m i t e d  ( 2 3 ) .  W e t n d l i n g  ( 5 5 ) ,  i n  1 9 3 2 ,  showed t h a t  T r i c h o d e n n e  
l l g n o r u n i  a c t i v e l y  p a r a s i t i z e d  v a r i o u s  s o i l - b o r n e  f u n g i ,  n o t a b l y  
R h i z o c t o n i a  s o l a n i . T.  l i g n o r u m  h a s  a l s o  b e e n  u s e d  t o  c o n t r o l  
C o r t l c l u m  r o l f s l i  i n  t o b a c c o  ( 4 0 ) ,  and  S c l e r o t l u m  r o l f s l l  i n  t o m a t o ,  
l u p i n e s ,  and  p e a n u t s  ( 5 7 ) .  W e i n d l i n g  and F a w c e t t  (5 6 )  showed t h a t  
a c i d i f y i n g  t h e  s o i l ,  t h u s  c h a n g i n g  t h e  e n v i r o n m e n t  t o  f a v o r  T.  l i g n o r u m  
o v e r  R h i z o c t o n i a  s o l a n l , I n c r e a s e d  c o n t r o l  o f  c i t r u s  s e e d l i n g  r o t .
When t h e  s o i l  was n o t  a c i d i f i e d ,  e v e n  l a r g e  a m o u n t s  o f  T. 1ig n o ru m  
i n o c u l u m  u s u a l l y  f a i l e d  t o  g i v e  c o n t r o l .
A t t e m p t s  h a v e  b e e n  made by s e v e r a l  w o r k e r s  ( 2 ,  3 ,  4 ,  21 ,  2 4 ,  37) 
t o  t r a n s f e r  t h e  " d i s e a s e  s u p p r e s s i v e  f a c t o r "  from s o i l s  w h i c h  d i d  
n o t  a l l o w  p a t h o g e n e s i s ,  e v e n  th o u g h  t h e  p a t h o g e n  i s  p r e s e n t  o r  was 
i n t r o d u c e d ,  i n t o  s a i l  w h i c h  d i d  a l l o w  d i s e a s e  d e v e l o p m e n t .  One 
n o t a b l e  e x a m p le  o f  t h i s  i s  w o rk  d o n e  b ' ’ M e n z i e s  (3 7 )  i n  w h i c h  he  
o b t a i n e d  v e r y  h i g h  l e v e l s  o f  c o n t r o l  o f  S t r e p t o m y c e s  s c a b i e s  by  
a d d i n g  " s u p p r e s s i v e "  s o i l  t o  " n o n - s u p p r e s s i v e "  s o i l  a t  a r a t i o  o f  
1 : 1 ,  p l u s  a 1% amendment o f  g r o u n d  a l f a l f a  m e a l .  S h i p t o n ,  e ^  aj^
(5 1 )  ad d ed  " s u p p r e s s i v e "  s o i l  t o  a f u m i g a t e d  f i e l d  ( m e t h y l  b r o m i d e ,
1 k g / 2 0 . 5  m^) and o b t a i n e d  s i g n i f i c a n t  l e v e l s  o f  c o n t r o l  o f  t a k e -  
a l l  d i s e a s e  o f  w h e a t  (Gaeumannomyces  g r a m i n i s ) f o r  f i v e  c o n s e c u t i v e  
y e a r  s .
Seed  t r e a t m e n t  w i t h  a n t a g o n i s t i c  m i c r o o r g a n i s m s  h a s  b e e n  r e p o r t e d  
by  s e v e r a l  r e s e a r c h e r s  ( 6 ,  1 0 ,  32 ,  3 3 ,  3 8 ,  4 8 ,  54) and i n  g e n e r a l  
t h e  r e s u l t s  h a v e  b e e n  s i m i l a r  t o  t h e  a p p l i c a t i o n s  o f  a n t a g o n i s t i c  
m i c r o o r g a n i s m s  d i r e c t l y  t o  t h e  s o i l .  Konsnedahl and  a s s o c i a t e s  ( 1 0 ,
32 ,  3 3 ,  38 )  h a v e  shown t h a t  B a c i l l u s  s u b t i l l s  and  C hae tom lum  g lo b o s u m  
g e n e r a l l y  g i v e  good c o n t r o l  o f  c o r n  s e e d l i n g  b l i g h t  and s t o r a g e  f u n g i
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when a p p l i e d  t o  t h e  s e e d s  and t h e  s e e d s  a r e  d r i e d  b e f o r e  p l a n t i n g .
T h r e e  i s o l a t e s  o f  P e n i c i l H u m  and o n e  o f  As p e r g i l l u s  a l s o  s u p p r e s s e d  
g r o w t h  o f  F u s a r l u m  s p p .  E x p e r i m e n t s  by  P r i c e ,  et^ a_l (4 8 )  showed 
t h a t  a p p l i c a t i o n s  o f  B a c i l l u s  s u b t i l I s  t o  w h e a t ,  b a r l e y ,  and  o a t
s e e d s  g a v e  some c o n t r o l  o f  R h i z o c t o n i a  s o l a n i , F u s a r l u m  s p p . ,  and 
P y th lu m  s p p .
A c c o r d i n g  t o  B a k e r  and Cook ( 6 ) ,  M e r r lm a n  a p p l i e d  B . s u b t i l  i s  
and a S t r e p t om yces  s p p .  t o  o a t  s e e d s  and o b t a i n e d  g r a i n  y i e l d  i n c r e a s e s  
o f  40  and 457,, r e s p e c t i v e l y .  Numbers  o f  t i l l e r s  w e r e  i n c r e a s e d  by  
28 a n d  507 ,  r e s p e c t i v e l y ,  and S t r e p t o m y c e s  t r e a t e d  s e e d  i n c r e a s e d  t h e  
d r y  w e i g h t  2 57.
T u e i t  and Moore (5 4 )  found  t h a t  C hae tom lum  g lo b o s u m  and  C. 
c o c h l i o i d e s , w h i c h  o c c u r r e d  n a t u r a l l y  on o a t s  i n  B r a z i l ,  w e r e  t h e  
r e a l  b a s i s  f o r  t h e  s u p p o s e d  r e s i s t a n c e  o f  B r a z i l i a n  v a r i e t i e s  t o  
H e l m i n t h o s p o r l u m  v i e t o r i a e  i n  t h e  f i e l d .  Hot w a t e r  t r e a t m e n t  o f  t h e  
seed made t h e  v a r i e t i e s  f u l l y  s u s c e p t i b l e .  He l m i n t h o s p o r i u m  v i e  t o r i a e  
i s  u n i m p o r t a n t  i n  B r a z i l ,  p r e s u m a b l y  b e c a u s e  t h e  s e e d  i s  p r o t e c t e d  
b y  n a t u r a l l y  o c c u r r i n g  s p e c i e s  o f  C h a e t o m i u m .
Plant pathogens invade aerial parts of the plant through unbroken 
surfaces or natural opeinings, wounds, or senescent or dead tissues. 
When pathogens are in the epiphytic stage before infection, they are 
more vulnerable to biological control (6).
V a r i o u s  w o r k e r s  h a v e  a c h i e v e d  m o d e r a t e  s u c c e s s  i n  c o n t r o l l i n g  
f i r e  b l i g h t  (E r w i n i a  a r a y l o v o r a ) by  t r e a t i n g  t r e e s  w i t h  E.  h e r b i c o l a  
( 4 7 ,  4 9 ) .  K e i l  and W i l s o n  ( 2 9 )  r e p o r t e d  t h a t  m i x i n g  a b a c t e r i o p h a g e  
w i t h  s u s p e n s i o n s  o f  X a n th o m o n a s  p r u n l  g a v e  c o n t r o l  o f  p e a c h  b a c t e r i a l  
s p o t  e q u a l  t o  a p p l y i n g  z i n c  s u l f a t e - h y d r a t e d  l i m e .  S w i n b u r n e  (55 )
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d e m o n s t r a t e d  t h a t  t h e  i n c i d e n c e  o f  N e c t r l a  g a l l l g e n a  i n f e c t i o n  o f  
a p p l e  t r e e s  c o u l d  be  r e d u c e d  b y  s p r a y i n g  t h e  t r e e  w i t h  B a c i l l u s  
s u b t i l l l s  a f t e r  l e a f  f a l l .  Ahmad ( 1 )  h a s  r e p o r t e d  t h a t  T r l c h o t h e c l u m  
roseurn  a c t i v e l y  i n h i b i t s  t h e  g e r m i n a t i o n  o f  many r u s t  s p o r e s ,  i n c l u d ­
i n g  v a r i o u s  s p e c i e s  o f  P u c c i n i a , U r o m y c e s , and  C o l e o s p o r i u m .
Two b a c t e r i a l  s p e c i e s ,  two y e a s t  s p e c i e s ,  a n d  a p e n i c i 1 l i u m  
s p e c i e s  i s o l a t e d  f rom c o r n  l e a v e s  w e re  a p p l i e d  s i n g l y  t o  d e t a c h e d  
c o r n  l e a v e s  b y  A s a r e - N y a k o  (5 )  t o  d e m o n s t r a t e  p a r t i a l  c o n t r o l  o f  
c o r n  b l i g h t  (H e l m i n t h o s p o r ! u r n  t u r c i c u m ) . The a p p l i e d  o r g a n i s m s  
c a u s e d  lo w er  p e r c e n t a g e s  o f  c o n i d i a l  g e r m i n a t i o n ,  s h o r t e r  germ t u b e s ,  
and f e w e r  a p p r e s s o r t a  on l e a f  s u r f a c e s  t h a n  d i d  t h e  c o n t r o l .
Microorganism as Blocontrol Agents of Cotton Diseases
K i n g ,  e_t al_ (3 4 )  i n  1 9 3 4 ,  a p p a r e n t l y  a t t e m p t e d  t o  r e p r o d u c e  
r e s u l t s  on c o t t o n  t h a t  w e re  f i r s t  a c h i e v e d  by  S a n f o r d  O O )  i n  1924 
on p o t a t o e s .  They a d d e d  g r e e n  m a n u re  t o  t h e  s o i l  i n  a somewhat  
e f f e c t i v e  a t t e m p t  t o  c o n t r o l  F h y m a t o t r i c h u m  r o o t  r o t  o f  c o t t o n  p l a n t s  
by c h a n g i n g  t h e  pH l e v e l s  i n  t h e  m i c r o h a b i t a t  o f  t h e  p a t h o g e n .  
M i t c h e l ,  e t  a_l_ (3 9 )  i n  1 9 0 4 ,  a l s o  a c h i e v e d  some c o n t r o l  o f  P h y m a t o - 
t r l c h u m  r o o t  r o t  o f  c o t t o n  by I n c o r p o r a t i n g  g r e e n  m a n u re  i n t o  t h e  
s o i l ,  b u t  t h e y  a t t r i b u t e d  t h e i r  s u c c e s s  t o  t h e  t h e o r y  t h a t  t h e  g r e e n  
m a nure  i n d u c e d  t h e  F h y m a t o t r i c h u m  s c l e r o t i a  t o  g e r m i n a t e  p r e m a t u r e l y  
( b e f o r e  t h e  n o rm a l  h o s t ,  c o t t o n ,  was  p r e s e n t )  and t h u s  d i e - o f f .
C l a r k  ( 9 )  i n  1 9 4 2 ,  c a r r i e d  t h i s  w ork  f u r t h e r .  He t e s t e d  t h e  
s c l e r o t i a  o f  P h y m a t o t r i c h u m  i n  s t e r i l e  and n o n - s t e r i l e  g r e e n  m a n u re  
amended s o i l  and s t e r i l e  and n o n - s t e r i l e  n o n -a m e n d e d  s o i l .  The 
r e s u l t s  i n d i c a t e d  t h a t  t h e  s c l e r o t i a  d i e d - o f f  i n  t h e  n o n - s t e r i l e
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amended  s o i l  b u t  n o t  t o  t h e  same d e g r e e  I n  t h e  o t h e r  s o i l s ,  t h u s  
i n d i c a t i n g  i n d i r e c t l y  t h a t  I t  was t h e  a c t i v i t y  o f  n a t u r a l l y  o c c u r r i n g  
s o i l  r o i c r o f l o r a  t o g e t h e r  w i t h  t h e  am en d m en ts  w h i c h  c a u s e d  t h e  
p r e m a t u r e  g e r m i n a t i o n  and  d e a t h  o f  t h e  s c l e r o t i a  and n o t  j u s t  t h e  
amendment o r  t h e  m i c r o f l o r a  a l o n e .  F u r t h e r  s t u d i e s  b y  C l a r k  ( 2 8 )  
a l s o  show t h a t  f a v o r a b l e  c o n d i t i o n s  ( m o i s t u r e ,  t e m p e r a t u r e ,  e t c . )  
a r e  m ore  i m p o r t a n t  t o  t h e  n a t u r a l l y  o c c u r r i n g  s o i l  m i c r o f l o r a  t h a n  
a r e  t h e  a m e n d m e n t s .
P i n c k a r d  (4 3 )  a t t e m p t e d  t o  m o d i f y  t h e  n a t u r a l l y  o c c u r r i n g  s o i l  
m i c r o f l o r a  by a d d i n g  s m a l l  a m o u n t s  o f  a b a c t e r i c i d e  and  o b t a i n e d  
m o d e r a t e  s u c c e s s e s  i n  c o n t r o l  o f  c o t t o n  s e e d l i n g  d i s e a s e s .
K h o d z h i b a e v a  and T o k h t a m u r a t o v  ( 3 0 )  and  K h o d z h i b a e v a  (31 )  
s c r e e n e d  136 3 i s o l a t e s  o f  A c t i n o m y c e s  f o r  a n t a g o n i s m  t o  c o t t o n  w i l t  
( i n c i t e d  by V e r t i c i I l i u m ) , and found  428 i s o l a t e s  t h a t  showed v a r i o u s  
l e v e l s  o f  a n t a g o n i s m  t o  t h e  f u n g u s .  E i g h t  o f  t h e s e  i s o l a t e s  w e re  
u s e d  t o  t r e a t  s e e d s  and  a l s o  a s  s p r a y s  on you n g  p l a n t s .  Of  t h e  
e i g h t  i s o l a t e s  t e s t e d ,  s e v e n  g a v e  s i g n i f i c a n t  p o s i t i v e  r e s u l t s  in  
t h e  r e d u c t i o n  o f  w i l t e d  p l a n t s .  I n  a d d i t i o n ,  two o f  t h e  i s o l a t e s  
n o t  o n l y  p r e v e n t e d  d i s e a s e ,  b u t  a c t e d  a s  c h e m o t h e r a p u t a n t s  on a l r e a d y  
d i s e a s e d  p l a n t s .
A r j u n a r a o  (2 )  a s s a y e d  " w i l t - s i c k "  and " w i l t - f r e e "  s o i l s  ( c o t t o n  
w i l t  i n c i t e d  by  F u s a r l u m  v a s i n f e c t u m ) in  an  e f f o r t  t o  i s o l a t e  t h e  
f u n g i s t a t i c  o r g a n i s m s  p r e s e n t  and found t h a t  t h e  " w i l t - f r e e "  s o i l  
c o n t a i n e d  many more  o r g a n i s m s  a n t a g o n i s t i c  t o  F u s a r l u m  t h a n  d i d  t h e  
" w i l t - s i c k "  s o i l .  Most  o f  t h e  a n t a g o n i s t i c  o r g a n i s m s  w e re  s p e c i e s  
o f  A c t i n o m y c e s . A r j u n a r a o  (3 )  t h e n  p e r f o r m e d  ixi v i  t r o  and iri s i t u  
s t u d i e s  on  t h e  v a r i o u s  i s o l a t e s  t o  f i n d  t h o s e  m o s t  a n t a g o n i s t i c  t o
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t h e  w i l t  f u n g u s .  A r j u n a r a o  ( 4 )  l a t e r  f o u n d  t h a t  t h e  a d d i t i o n  o f  
o p t im um  d o s e s  o f  p r o p a g u l e  s u s p e n s i o n s  o f  a n t a g o n i s t i c  A c t i n o m y c e s  
t o  p a t h o g e n  amended s t e r i l i z e d  s o i l  r e s u l t e d  i n  c o n t r o l  o f  f u 3 a r i a l  
w i l t  o f  c o t t o n .  G r a d u a l  e l e m i n a t l o n  o f  t h e  p a t h o g e n  b o t h  i n  t h e  
r h i z o s p h e r e  o f  t h e  h o s t  and In  t h e  s o l i  was n o t i c e d  In  t h e  p r e s e n c e  
o f  t h e  a n t a g o n i s t .  I n c o r p o r a t i o n  o f  t h e  a n t a g o n i s t s  d i r e c t l y  i n t o  
t h e  s o i l  r e s u l t e d  i n  b e t t e r  d i s e a s e  c o n t r o l  t h a n  d i d  t r e a t m e n t  
o f  t h e  s e e d  w i t h  p r o p a g u l e s  o f  t h e  a n t a g o n i s t .
D e lg a d o  ( 1 5 )  and D e lg a d o  and  P i n c k a r d  ( 1 6 )  s c r e e n e d  o v e r  ?000 
i s o l a t e s  o f  S t r e p t o m y c e s  c o l l e c t e d  o v e r  a  s t a t e w i d e  a r e a  i n  l ^ o u i s i a n a  
and found  f o u r  i s o l a t e s  t h a t  w e r e  h i g h l y  a n t a g o n i s t i c  t o  f i v e  c o t t o n  
b o l l  r o t t i n g  f u n g i .  No a t t e m p t  was  made t o  t e s t  a n y  o f  t h e  i s o l a t e s  
i n  t h e  f i e l d ,  h o w e v e r .
I I I .  MATERIALS AND METHODS 
L a b o r a t o r y  T e a t s
P l a t e  I n h i b i t i o n  T e a t s
A p p r o x i m a t e l y  100 b a c t e r i a l  i s o l a t e s  f ro m  c o t t o n  f i e l d  s o i l  
w e re  s c r e e n e d  u s i n g  a m o d i f i c a t i o n  o f  P i n c k a r d ' s  m e th o d  ( 4 3 ) .  
T w e n t y - f i v e  g ram s  o f  s o i l  was a d d e d  t o  250 ml o f  a 20 ppm m o n o - s o d iu m  
s a l t  o f  2 , 2 - m e t h y 1e n e b i s - 3 , 4 - 6 - 1 r i c h l o r o p h e n o l  ( I s o b a c  20) s o l u t i o n  
and p l a c e d  on a s h a k e r  f o r  24 h o u r s  a t  room t e m p e r a t u r e .  A f t e r  
i n c u b a t i o n ,  t h e  s u s p e n s i o n s  w ere  s e r i a l l y  d i l u t e d  t o  1 0 “ ^ ,  1 0 “ ^ ,
10 \  1 0 ' ^ ,  10 , and  10 ^ w i t h  s t e r i l e  d i s t i l l e d  w a t e r .  D u p l i c a t e
0 . 1  ml s a m p l e s  w ere  t h e n  t a k e n  f ro m  e a c h  d i l u t i o n  and  s p r e a d  o n t o  
d r i e d  (24  h o u r s  a t  room t e m p e r a t u r e )  N u t r i e n t  D e x t r o s e  A gar  (NDA) 
( D i f c o  N u t r i e n t  A g a r  p l u s  1 . 0 Z  D e x t r o s e )  i n  4 cm p e t r i  p l a t e s .  The 
p l a t e s  w e re  i n c u b a t e d  f o r  24 h o u r s  a t  28 C. A f t e r  i n c u b a t i o n ,  
i s o l a t e d  c o l o n i e s  w ere  t r a n s f e r r e d  t o  f r e s h  NDA p e t r i  p l a t e s  f o r  
s h o r t  t e r m  s t o r a g e .
The b a c t e r i a l  i s o l a t e s  w e r e  t h e n  t e s t e d  f o r  a n t a g o n i s m  t o  
D i p l o d i a  g o s s y p i n a  C k e . by g r o w i n g  b o t h  t h e  b a c t e r i a l  i s o l a t e  and 
D. g o s s y p i n a  o n  NDA p l a t e s  ( F i g .  1) ( D l p l o d i a  g o s s y p i n a  was u s e d  a s  
t h e  p r i m a r y  s c r e e n i n g  f u n g u s  b e c a u s e  i t  i s  one  o f  t h e  i m p o r t a n t  
b o l l  r o t t i n g  f u n g i  i n  L o u i s i a n a ,  i t  c a u s e s  a r a p i d  d e c a y  o f  t h e  b o l l  
w i t h  e a s i l y  r e c o g n i z a b l e  sy m p to m s ,  i t  g ro w s  on s i m p l e  m e d i a ,  and  i t  
i s  e a s y  t o  h a n d l e ) .  The b a c t e r i u m  was s t r e a k e d  o n t o  t h e  p l a t e  
b e t w e e n  t h e  c e n t e r  and  t h e  o u t e r  e d g e .  A 3 ram p l u g  o f  D. g o s s y p i n a
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was t h e n  p l a c e d  a s  n e a r  t h e  c e n t e r  o f  t h e  p l a t e  a s  p o s s i b l e .  A f t e r  48  
t o  96  h o u r s  i n c u b a t i o n  a t  28 C, t h e  p l a t e s  w e re  o b s e r v e d  f o r  i n h i b i t i o n  
o f  f u n g a l  g r o w t h .  I s o l a t e s  d e m o n s t r a t i n g  a n t a g o n i s m  w e r e  t r a n s f e r r e d
t o  NDA p l a t e s  f o r  f u r t h e r  s t u d y .
A p p r o x i m a t e l y  1000  i s o l a t e s  w e re  s c r e e n e d  f o r  a n t a g o n i s m  t o  D. 
g o s s y p i n a  i n  a s i m i l a r  b u t  l e s s  t i m e  c o n s u m i n g  m a n n e r .  A f t e r  m i x i n g  
t h e  I s o b a c  2 0 ,  s o i l ,  and  w a t e r ,  t h e  s u s p e n s i o n  was i n c u b a t e d ,  d i l u t e d ,  
and  s p r e a d  o n t o  d r i e d  NDA p l a t e s  a s  d e s c r i b e d  f o r  t h e  f i r s t  m e t h o d .
The p l a t e s  w e re  t h e n  s p r a y e d  w i t h  a  s m a l l  am oun t  ( a p p r o x i m a t e l y  0 . 1  ml)  
o f  a  m y c e l i a l - s p o r e  s u s p e n s i o n  o f  D. g o s s y p i n a  i n  s t e r i l e  d e i o n i z e d  
w a t e r .  T h e s e  p l a t e s  w ere  t h e n  i n c u b a t e d  f o r  48 t o  96 h o u r s  a t  28 C. 
I s o l a t e s  s h o w in g  a n t a g o n i s m  w e re  t r a n s f e r r e d  t o  NDA f o r  f u r t h e r  B tu d y .
T h o s e  b a c t e r i a l  i s o l a t e s  d e m o n s t r a t i n g  a n t a g o n i s m  t o  D. g o s s y p i n a  
w e re  t h e n  t e s t e d  a g a i n s t  C o l l e t o t r i c h u m  g o s s y p l i , F u s a r l u m  s p . f and 
R h i z o c t o n i a  s o l a n l  Kuhn by  p l a c i n g  t h e  f u n g u s  and  t h e  b a c t e r i u m  on  t h e  
same p l a t e  and  o b s e r v i n g  f o r m a t i o n  o f  i n h i b i t i o n  z o n e s .  The f u n g a l  
i s o l a t e s  u s e d  w ere  i s o l a t e d  f ro m  d i s e a s e d  c o t t o n  b o l l s  d u r i n g  t h e  
p r e v i o u s  g r o w i n g  s e a s o n .
B o l l  P r o t e c t i o n  T e s t s
I s o l a t e s  s h o w in g  i n h i b i t i o n  o f  t h e  t e s t  f u n g i  by t h e  p l a t e  
m e th o d  w ere  f u r t h e r  e v a l u a t e d  b y  a n o t h e r  m e t h o d .  In  t h i s  m e t h o d ,  
a p p a r e n t l y  h e a l t h y  g r e e n h o u s e - g r o w n  d e t a c h e d  c o t t o n  b o l l s ,  e i t h e r  
f i v e  o r  35 d a y s  a f t e r  a n t h e s l s  w e re  u s e d  ( B o l l s  f i v e  and  o v e r  35 d a y s  
f ro m  a n t h e s l s  a r e  more  s u s c e p t i b l e  t o  D l p l o d i a  b o l l  r o t  t h a n  a t  
o t h e r  t i m e s ) .  The b r a c t s  w e r e  h a n d  r em oved  f ro m  e a c h  b o i l .  The 
b o l l s  w e re  d i p p e d  i n t o  s t e r i l e  d i s t i l l e d  w a t e r  ( c h e c k ) ,  o r  a
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f u l l  s t r e n g t h ,  10” *,  1 0 ” ^ ,  o r  1 0 “ ^ d i l u t i o n  o f  24 h o u r  o l d  N u t r i e n t  
D e x t r o s e  B r o t h  (NDB) ( D i f c o  N u t r i e n t  b r o t h  + 1.07.  D e x t r o s e )  c u l t u r e s  
o f  t h e  t e s t  b a c t e r i a .  T w e n t y - f o u r  h o u r  o l d  c u l t u r e s  w e re  u s e d  i n  an  
a t t e m p t  t o  s t a n d a r d i z e  t h e  t e s t .  B o l l s  w e re  t h e n  p l a c e d  i n t o  e i t h e r  
p e t r i  p l a t e s  o r  1 bO ml F l e a k e r s  ( C o r n i n g  G l a s s  W orks ,  New Y o r k ) .
To m a i n t a i n  a h i g h  h u m i d i t y  i n  t h e  F l e a k e r s ,  m o i s t  f i l t e r  p a p e r  was 
p l a c e d  i n  t h e  b o t t o m  o f  e a c h  F l e a k e r  b e f o r e  a d d i n g  t h e  b o l l s .
Tl iree  b o l l s  were  u s e d  a t  e a c h  b a c t e r i a l  d i l u t i o n .  S ix  b o l l s  
were  u s e d  f o r  t n e  s t e r i l e  w a t e r  c h e c k s .  T h r e e  o f  t h e  s t e r i l e  w a t e r  
c h e c k  b o l l s  w e re  u s e d  a s  n o n i n c u l a t e d  c h e c k s .  A l l  o t h e r  b o l l s  were  t h e n  
i m m e d i a t e l y  i n o c u l a t e d  by t r a n s f e r r i n g  a 3 mm d i s c  o f  a g a r  c o n t a i n i n g  
!). gos  syp  i na o n t o  e a c h  b o l l .  The p e t r i  p l a t e s  w ere  t h e n  p l a c e d  
i n t o  a h u m i d i t y  ch a m b e r  c o n t a i n i n g  w et  p a p e r  t o w e l s  i n  t h e  b o t t o m .  
F l e a k e r s ,  when u s e d ,  w e re  s t o p p e r e d  a t  t h i s  p o i n t .  The m o i s t  
c h a m b e r s  o r  F l e a k e r s  w ere  t h e n  i n c u b a t e d  f o r  two weeks  a t  2B C,
The number of apparently healthy bolls at the end of the incubation 
t ime was used as an indication of the effectiveness of the bacterial 
isolate as an antagonist of D. gossypina.
C o m p a t a b i 1 i t y  T e s t s
I s o l a t e s  HAT and P I ,  t e n t a t i v e l y  i d e n t i f i e d  a s  Achromobac  t e  r 
s p p .  hy Dr. A. D. L a r s o n ,  D e p a r t m e n t  o f  M i c r o b i o l o g y ,  L o u i s i a n a  
S t a t e  U n i v e r s i t y ,  B a t o n  R o u g e ,  L o u i s i a n a ,  w e re  s e l e c t e d  f o r  f u r t h e r  
t e s t s  An e x p e r i m e n t  was d e s i g n e d  t o  t e s t  t h e  e f f e c t  o f  d i l u t i n g  
NDB c u l t u r e s  o f  HA3 and PI i n  t a p  w a t e r .  T w e n t y - f o u r  h o u r  NDB 
c u l t u r e s  o f  HA3 and  PI w e re  d i l u t e d  t o  10 . S a m p le s  w e re  t a k e n  a t
z e r o ,  o n e ,  tw o ,  and t h r e e  h o u r s  f rom t h e  t i m e  o f  d i l u t i o n .  A l i q u o t s
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- 2
o f  e a c h  10 s a m p l e  a t  e a c h  t i m e  p e r i o d  w e r e  I m e d l a t e l y  f u r t h e r
- 3  - 4d i l u t e d  t o  10 a n d  10 w i t h  s t e r i l e  d i s t i l l e d  w a t e r .  O n e - t e n t h  
ml o f  e a c h  d i l u t i o n  was  t h e n  s p r e a d  o n t o  d u p l i c a t e  d r i e d  NDA p l a t e s ,  
g i v i n g  a  f i n a l  d i l u t i o n  o f  10 C o l o n i e s  w e r e  c o u n t e d  a f t e r  a  24 
h o u r  l n d u b a t l o n  p e r i o d  a t  28 C.
The e f f e c t s  o f  t h r e e  commonly u s e d  I n s e c t i c i d e s ,  M e t h y l -  
p a r a t h i o n  ( 0 , 0 - d i m e t h y 1 - 0 - p - n l t r o p h e n y l  t h l o p h o s p h a t e )  (M o n s a n to )  +
EPN ( 0 - e t h y l - 0 - p a r a n i t r o p h e n y l  b e n z e n o t h l o p h o s p h a t e )  ( D u p o n t ) ,
G u t h l o n  ( 0 , 0 - d l m e t h y l  S - ( 4 - 0 - 0 - l , 2 , 3 - b e n z o t r i a z i n y l - 3 - m e t h y l )  
p h o s p h o r o d l o t h a t e )  ( C h e m a g r o ) » a n d  G a l c e r o n  ( N - ( 2 - m e t h y l - 4 - c h l o r o -  
p h e n y l ) - N , N - d i m e t h y l f o r m a m i d i n e )  (CIBA) on  t h e  b a c t e r i a l  I s o l a t e s  
w e re  d e t e r m i n e d  I n  t h e  f o l l o w i n g  m a n n e r .  E ac h  c h e m i c a l  was  s e i i a l l y  
d i l u t e d  f rom 1 2 8 , 0 0 0  p a r t s  p e r  m i l l i o n  (ppm) a c t i v e  i n g r e d i e n t  ( a . i . )  
t o  500 ppm ( a . i . )  a t  i n t e r v a l s  o n e - h a l f  t h e  p r e c e e d i n g  r a t e  ( e a c h  
c h e m i c a l  was t h u s  d i l u t e d  t o  1 2 8 , 0 0 0 ,  6 4 , 0 0 0 ,  3 2 , 0 0 0 ,  e t c .  t o  500 ppm 
( a . i . ) ) .
The d i l u t i o n s  w e r e  made u s i n g  d o u b l e  s t r e n g t h  NDA ( t w o  t i m e s  
t h e  n o r m a l  am oun t  o f  NDA. i n  t h e  n o r m a l  a m o i n t  o f  w a t e r ) .  The d o u b l e  
s t r e n g t h  NDA was t h e n  d i s p e n s e d  i n t o  t e s t  t u b e s  a t  t h e  r a t e  o f  5 ml 
p e r  t u b e ,  c a p p e d  w i t h  s t a i n l e s s  s t e e l  c o v e r s ,  a n d  a u t o c l a v e d  f o r  15 min 
a t  15 p s i .  A f t e r  a u t o c l a v l n g ,  t h e  t u b e s  w e r e  c o o l e d  t o  50 C i n  a 
w a t e r  b a t h .  A f t e r  c o o l i n g ,  t h e  s t e r i l e ,  d o u b l e  s t r e n g t h  NDA was 
m ix e d  w i t h  5 ml o f  t h e  t e s t  c h e m i c a l  a t  a  g i v e n  r a t e  ( i . e .  1 2 8 , 0 0 0  
p p m ) . The r e s u l t i n g  m i x t u r e  h a d  a  f i n a l  c o n c e n t r a t i o n  o f  c h e m i c a l  
o n e - h a l f  t h e  o r i g i n a l  r a t e  (5  ml 1 2 8 , 0 0 0  ppm m i x e d  w i t h  5 ml d o u b l e  
s t r e n g t h  NDA r e s u l t s  I n  10 ml o f  6 4 , 0 0 0  ppm c h e m i c a l  i n  NDA). The 
d o u b l e  s t r e n g t h  NDA was  a l s o  d i l u t e d  y i e l d i n g  n o r m a l  s t r e n g t h  NDA.
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T h i s  m i x t u r e  was  t h e n  p o u r e d  I n t o  s t e r i l e  p e t r l  p l a t e s ,  a n d  a l l o w e d  
t o  s o l i d i f y .  The p r o c e d u r e  w as  r e p e a t e d  f o r  a l l  c o n c e n t r a t i o n s  o f  
t h e  c h e m i c a l s  b e t w e e n  1 2 8 , 0 0 0  ppm t o  S00 ppm, g i v i n g  f i n a l  s e r i a l  
c o n c e n t r a t i o n s  o f  t h e  c h e m i c a l  o f  6 4 , 0 0 0  ppm t o  250 ppm. F o u r  
r e p l i c a t i o n s  o f  e a c h  c h e m i c a l  a t  e a c h  d i l u t i o n  w e r e  made.  Check  
p l a t e s  w e r e  p r e p a r e d  I n  t h e  same m a n n e r ,  u s i n g  s t e r i l e  d e i o n i z e d  
w a t e r  I n  p l a c e  o f  t h e  c h e m i c a l  d i l u t i o n .
A f t e r  t h e  p l a t e s  s o l i d i f i e d ,  e a c h  was  o p e n e d  b r i e f l y  u n d e r  a 
t r a n s f e r  hood  and  s p r a y e d  w i t h  a  s m a l l  am oun t  ( a p p r o x i m a t e l y  0 . 1  ml)  
o f  a 24 h o u r  o l d  NDB c u l t u r e  o f  t h e  t e s t  b a c t e r i u m .  A f t e r  I n o c u l a t i o n ,  
t h e  p l a t e s  w e r e  i n c u b a t e d  a t  28 C f o r  24 h o u r s .  A f t e r  t h i s  i n c u b a t i o n  
p e r i o d ,  t h e  p l a t e s  w e r e  o b s e r v e d  f o r  v i s i b l e  s i g n s  o f  b a c t e r i a l  
g r o w t h .  T r a n s f e r s  f r o m  p l a t e s  a t  t h e  h i g h e s t  c o n c e n t r a t i o n s  w i t h  
b a c t e r i a l  g r o w t h  w e r e  made t o  NDA p l a t e s  t o  d e t e r m i n e  i f  t h e  
b a c t e r i a  w e r e  s t i l l  v i a b l e .  The  p l a t e s  w e r e  a l s o  I n o c u l a t e d  w i t h  
1 mm a g a r  p l u g s  c o n t a i n i n g  D. g o s s y p l n a , a s  d e s c r i b e d  p r e v i o u s l y ,  
t o  d e t e r m i n e  i f  t h e  b a c t e r i a  w e r e  s t i l l  c a p a b l e  o f  i n h i b i t i n g  D. 
g o s s y p l n a .
To d e t e r m i n e  I f  c h e m i c a l  r e s i d u e s ,  p r e s s u r e s ,  o r  o t h e r  f a c t o r s  
i n v o l v e d  i n  t h e  s p r a y i n g  p r o c e s s  w e r e  d e t r i m e n t a l  t o  HA3, b a c t e r i a l  
c o u n t s  w e re  made o f  a  24 h o u r  NDB HA3 c u l t u r e  I n a n e d l a t e l y  b e f o r e  
b e i n g  d i l u t e d  i n  t h e  s p r a y  t a n k ,  a n d  a g a i n  a s  s o o n  a s  p o s s i b l e  a f t e r  
l e a v i n g  t h e  s p r a y  n o z z l e s .  An a t t e m p t  was  made t o  r e d u c e  t h e  
num ber  o f  c o n t a m i n a n t  b a c t e r i a  b y  c l e a n i n g  t h e  s p r a y  t a n k  w i t h  a 
5Z C l o r o x  s o l u t i o n .  The 5Z C l o r o x  s o l u t i o n  w as  a g i t a t e d  i n  t h e  
t a n k  a n d  f o r c e d  t h r o u g h  t h e  n o z z l e s  f o r  a p p r o x i m a t e l y  t e n  m i n u t e s .
The r e m a i n i n g  C l o r o x  s o l u t i o n  was  t h e n  d r a i n e d  a n d  t h e  t a n k  was
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f i l l e d  w i t h  f r e s h  t a p  w a t e r .  T h e  w a t e r  w as  a g i t a t e d  a n d  f o r c e d  
t h r o u g h  t h e  n o z z l e s  t o  rem ove  a l l  r e m a i n i n g  C l o r o x  s o l u t i o n .  The  
t a p  w a t e r  was  t h e n  d r a i n e d ,  and  t h e  t a n k  f i l l e d  w i t h  t h e  r e q u i r e d  
am oun t  o f  f r e s h  t a p  w a t e r .  The  b a c t e r i a  w e r e  t h e n  a d d e d  l i m i e d l a t e l y  
a f t e r  p r e d i l u t i o n  s a m p l e s  w e r e  t a k e n .  The b a c t e r i a l  s u s p e n s i o n  was  
t h e n  a g i t a t e d  f o r  a p p r o x i m a t e l y  f i v e  m i n u t e s  b e f o r e  s p r a y  s a m p l e s  
l e a v i n g  t h e  n o z z l e s  w e r e  t a k e n .
A p p r o x i m a t e l y  30 ml o f  s p r a y  s a m p l e  was  c a u g h t  I n  a  s t e r i l e  
300 ml E r l e n m e y e r  f l a s k .  The  f l a s k  was  i m m e d i a t e l y  r e p l u g g e d  a n d  
r e t u r n e d  t o  t h e  l a b o r a t o r y  f o r  p l a t e  c o u n t s .  E l a p s e d  t i m e  f ro m  
t a k i n g  s a m p l e s  t o  m a k in g  d i l u t i o n  p l a t e s  i n  t h e  l a b o r a t o r y  was  a p p r o x i ­
m a t e l y  20 t o  25 min f o r  t h e  n o z z l e  s a m p l e  and  25 t o  30 min  f o r  t h e  
p r e d l l u t i o n  s a m p l e .
H e a t  S t a b i l i t y  T e s t s
To d e t e r m i n e  i f  t h e  I n h i b i t o r y  s u b s t a n c e s  o f  HA3 and  P I  w e r e  
h e a t  s t a b l e ,  a g a r  (1 .5% )  was  a d d e d  t o  s e v e n  d a y  o l d  NDB c u l t u r e s  
a n d  t h e  c u l t u r e s  w e r e  a u t o c l a v e d  f o r  15 m i n u t e s  a t  15 p s i .  A f t e r  
c o o l i n g ,  a p p r o x i m a t e l y  10 ml o f  e a c h  a u t o c l a v e d  s u s p e n s i o n  was  p o u r e d  
i n t o  f o u r  p e t r i  p l a t e s  (9  cm) t o  s o l i d i f y .  The a u t o c l a v e d  
s u s p e n s i o n s  o f  HA3 f a i l e d  t o  s o l i d i f y ;  t h e r e f o r e ,  a  t e n - f o l d  d i l u t i o n  
o f  t h e  HA3 s u s p e n s i o n  was  made b y  a d d i n g  more  NOA. The d i l u t e d  
s u s p e n s i o n  s o l i d i f i e d  a f t e r  b e i n g  p o u r e d  i n t o  t h e  p l a t e s .
P l a t e s  o f  NDA s e r v e d  a s  c h e c k s .
Each  p l a t e  was  t h e n  i n o c u l a t e d  w i t h  a  3 m  d i s c  o f  D_. g o s s y p l n a . 
The  d i s c s  w e r e  made w i t h  a  s t a n d a r d  No.  3 s i z e d  c o r k  b o r e r .  The  f u n g a l  
d i s c  was  p l a c e d  a s  n e a r  t h e  c e n t e r  o f  t h e  p l a t e  a s  p o s s i b l e .  The
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p l a t e s  w e r e  t h e n  I n c u b a t e d  a t  room t e m p e r a t u r e  f o r  f o u r  d a y s .  The 
i n h i b i t o r y  a c t i v i t y  o f  e a c h  a u t o c l a v e d  c u l t u r e  was  e v a l u a t e d  by  
v i s u a l l y  c o m p a r i n g  t h e  r e l a t i v e  a m o u n t s  c f  f u n g a l  g r o w t h  on t h e  
p l a t e s  .
Mode o f  A c t i o n  o f  I s o l a t e  P I
T h r e e  e x p e r i m e n t s  w e re  u s e d  In  an  a t t e m p t  t o  d e t e r m i n e  I f  t h e  
I n h i b i t o r y  s u b s t a n c e  o f  PI was  f u n g i s t a t i c  o r  f u n g i c i d a l  t o  I). 
g o s s y p l n a . I n  t h e  f i r s t  e x p e r i m e n t ,  t h e  b a c t e r i a l  i s o l a t e  and t h e  
f u n g u s  w e r e  p l a c e d  on NDA p l a t e s  a s  I n  t h e  p l a t e  i n h i b i t i o n  t e s t s .  
A f t e r  z o n e s  o f  i n h i b i t i o n  w e r e  w e l l  e s t a b l i s h e d  ( f o u r  d a y s ) ,  h y p h a l  
t i p  i s o l a t i o n s  w e re  made f rom t h e  l e a d i n g  e d g e  o f  t h e  f u n g a l  c o l o n y  
( t h e  e d g e  c l o s e s t  t o  t h e  b a c t e r i u m ) .  H ypha l  t i p  i s o l a t i o n s  w e re  
made by p l a c i n g  t h e  p l a t e  u n d e r  a  d i s s e c t i n g  m i c r o s c o p e  and  l o c a t i n g  
a s i n g l e  hypha  i n  t h e  d e s i r e d  a r e a .  T h i s  h y p h a  was t h e n  c u t  o u t ,  
a l o n g  w i t h  a s m a l l  amount o f  a g a r ,  and t r a n s f e r r e d  t o  t h e  c e n t e r  
o f  f r e s h  NDA p l a t e s .  The f f e s h  p l a t e s  w e r e  a g a i n  s t r e a k e d  w i t h  
t h e  b a c t e r i a l  i n o c u l u m  and  i n h i b i t i o n  z o n e s  w e r e  a g a i n  a l l o w e d  
t o  d e v e l o p .  T h i s  e x p e r i m e n t  was  r e p e a t e d  f i v e  t i m e s .
I n  t h e  s e c o n d  e x p e r i m e n t ,  a s m a l l  am oun t  o f  D. g o s s y p l n a  i n  an  
18 ml t e s t  t u b e  was m a c e r a t e d  w i t h  a g l a s s  s t i r r i n g  ro d  i n  a p p r o x i ­
m a t e l y  5 ml o f  s t e r i l e  d i s t i l l e d  w a t e r .  A l o o p f u l  o f  t h i s  s u s p e n s i o n  
was t h e n  s t r e a k e d  o n t o  a p l a t e  o f  NDA i n  c l o s e  p r o x i m i t y  t o  a f o u r -  
d a y - o l d  c o l o n y  o f  P I .  A f t e r  i n c u b a t i o n  a t  28 C f o r  two d a y s ,  
h y p h a l  s e g m e n t s  w e r e  t r a n s f e r r e d  f rom t h e  p l a t e s  o n t o  new NDA p l a t e s .  
T h e s e  p l a t e s  w e re  t h e n  i n c u b a t e d  f o r  two d a y s  and  o b s e r v e d  f o r  g r o w th  
o f  D. g o s s y p l n a .
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I n  t h e  t h i r d  e x p e r i m e n t ,  p l a t e s  f rom  t h e  h e a t  s t a b i l i t y  t e s t  
w e re  u s e d .  The t e s t  p l u g s  o f  D. g o s s y p l n a , w h i c h  h a d  b e e n  i n h i b i t e d  
by t h e  h e a t  s t e r i l i z e d  NDB +  1.  5Z a g a r  c u l t u r e  o f  i s o l a t e  PI f o r  
30 d a y s ,  w e re  t r a n s f e r r e d  t o  f r e s h  NDA p l a t e s  a n d  o b s e r v e d  f o r  
g r o w t h .
P a t h o g e n i c i t y  T e s t s
In  an e x p e r i m e n t  d e s i g n e d  t o  d e t e r m i n e  t h e  p o s s i b l e  p a t h o g e n i c i t y  
o f  t h e  two b a c t e r i a l  i s o l a t e s ,  a p p r o x i m a t e l y  s i x - w e e k - o l d  and t h r e e -  
m o n t h - o l d  g r e e n h o u s e  g rown v a r i e t y  D e l t a p i n e  16 c o t t o n  p l a n t s  w e re  u s e d .
_  7
T h e s e  w e re  s p r a y e d  w i t h  10 d i l u t i o n s  ( t a p  w a t e r )  o f  a 2 4 - h o u r -  
o l d  NDB c u l t u r e  o f  e i t h e r  HA3 o r  P i ,  The p l a n t s  w e r e  s p r a y e d  
w i t h  a hand  a t o m i z e r  t o  t h e  p o i n t  o f  r u n - o f f  and  o b s e r v e d  f o r  s i x  
w eeks  f o r  any  symptoms o f  d i s e a s e  d e v e l o p m e n t .
F i e l d  T e s t s
B o l l  Rot  C o n t r o l
T w e n t y - f o u r - h o u r - o l d  NDB c u l t u r e s  o f  t h e  HA3 w e re  d i l u t e d  
i n  t a p  w a t e r  and u s e d  a s  f i e l d  s p r a y s  i n  s i x  e x p e r i m e n t s  a t  f o u r  
d i f f e r e n t  l o c a t i o n s  i n  L o u i s i a n a  i n  1974 .  At L o c a t i o n  One ( R o s a ) ,  
t h e  o r g a n i s m  was a p p l i e d  a t  a r a t e  o f  652 ml o f  2 4 - h o u r - o l d  NDB 
c u l t u r e  p e r  a c r e .  At L o c a t i o n s  Two ( A l e x a n d r i a ) ,  T h r e e  ( S t .  J o s e p h ) ,  
and F o u r  ( B a t o n  Rouge) t h e  a p p l i c a t i o n  r a t e  was  326 m l / A .  B a c t e r i a l  
c u l t u r e s  f o r  L o c a t i o n s  O n e ,  TVo, T h r e e ,  and  F o u r  w e r e  d i l u t e d  i n t o  
5 4 ,  8 ,  4 0 ,  and 7 g a l l o n s  o f  w a t e r ,  r e s p e c t i v e l y .  C o n t r o l  p l o t s  
w e re  s p r a y e d  w i t h  t h e  same r e s p e c t i v e  a m o u n t s  o f  w a t e r  p e r  a c r e  
b u t  w i t h o u t  t h e  b a c t e r i u m .  S p r a y i n g  conm enced  a t  e a c h  l o c a t i o n
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when th e  p l a n t s  b egan  t o  f lo w e r  and c o n t in u e d  In a s  n e a r  t o  w e e k ly  
I n t e r v a l s  a s  p o s s i b l e .  S p r a y in g  w as s to p p e d  when th e  p l a n t s  became  
t o o  l a r g e  t o  move equ ip m en t th ro u g h  t h e  p l o t s .
T e s t  p l o t s  a t  L o c a t i o n  One c o n s i s t e d  o f  s i x  o n e - r o w  r e p l i c a t i o n s
100 f e e t  l o n g  and 40  i n c h e s  w id e  p l a n t e d  t o  v a r i e t y  DPL 16 on  
A p r i l  21 .  S e v e n  t r e a t m e n t s  w e re  a p p l i e d  w i t h  hand  s p r a y e r s  (Chapman)  
on  t h e  f o l l o w i n g  d a t e s :  J u l y  1 5 ,  2 4 ,  and 3 1 ;  A u g u s t  5 ,  12 ,  1 9 ,  and
30.  B o l l  r o t  l o s s e s  and y i e l d  d a t a  w ere  c o l l e c t e d  on O c t o b e r  I .
T e s t  p l o t s  a t  L o c a t i o n  Two c o n s i s t e d  o f  s i x  f o u r - r o w  r e p l i c a t i o n s ,
40  i n c h  r o w s ,  364 f e e t  l o n g  p l a n t e d  t o  Coker  417  on  A p r i l  29 .  N ine
t r e a t m e n t s  w e r e  a p p l i e d  w i t h  a J o h n  D e e re  H ig h  Boy on t h e  f o l l o w i n g  
d a t e s :  J u l y  15 ,  2 2 ,  and 29 ;  A u g u s t  5 ,  14 ,  19 ,  and 26;  and S e p t e m b e r
5 and  10.  T h i s  t y p e  o f  a p p a r a t u s  s p r a y e d  t h e  p l a n t s  from t h e  t o p  
o n l y .  B o l l  r o t  l o s s e s  and  y i e l d  d a t a  w e r e  c o l l e c t e d  on O c t o b e r  2.
T h r e e  s e p a r a t e  t e s t  p l o t s  w e re  e s t a b l i s h e d  a t  L o c a t i o n  T h r e e .
P l o t  one  c o n s i s t e d  o f  f o u r  f o u r - r o w  r e p l i c a t i o n s  p l a n t e d  t o  DPL 16 
on May 1.  P l o t  t h r e e  c o n s i s t e d  o f  s i x  f o u r - r o w  r e p l i c a t i o n s  p l a n t e d  
t o  DPL o n  May 21 .  Rows i n  a l l  r e p l i c a t i o n s  f o r  a l l  p l o t s  a t  L o c a t i o n  
T h r e e  w e r e  64 f e e t  4 i n c h e s  l o n g  and 40 I n c h e s  w i d e .  S p r a y s  w e re  
a p p l i e d  w i t h  a Hann H i - b o y  t r a c t o r  on  J u l y  22 ( e x c e p t  p l o t  t h r e e ) ,  
A u g u s t  2 ( e x c e p t  o n e  r e p l i c a t i o n  o f  p l o t  o n e ) ,  9 ,  1 6 ,  and  2 2 ,  and 
S e p t e m b e r  4 and  12.  The Hann H i - b o y  was e q u i p p e d  w i t h  a s p e c i a l  
s p r a y  a p p a r a t u s  t h a t  a l l o w e d  t h e  p l a n t s  t o  be  s p r a y e d  f rom t h e  
t o p  and  a l l  s i d e s  a s  w e l l .  B o l l  r o t  l o s s  d a t a  w ere  c o l l e c t e d  f o r  
p l o t  two on O c t o b e r  11 and  f o r  p l o t s  o n e  and  t h r e e  on  O c t o b e r  18 .
Y i e l d  d a t a  ( f i r s t  h a r v e s t i n g )  w ere  c o l l e c t e d  o n  O c t o b e r  11 f o r  
p l o t  two and on  O c t o b e r  18 f o r  p l o t s  o n e  and  t h r e e .  A l l  p l o t s
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w e r e  h a r v e s t e d  f o r  t h e  s e c o n d  t i m e  on  November 1 5 .  T o t a l  y i e l d  
f o r  e a c h  r e p l i c a t i o n  was  o b t a i n e d  by  a d d i n g  t h e  y i e l d  o f  t h e  f i r s t  
a n d  s e c o n d  h a r v e s t s .
L o c a t i o n  F o u r  c o n s i s t e d  o f  s i x  f o u r - r o w  r e p l i c a t i o n s  49  f e e t  
6 i n c h e s  l o n g  (40  i n c h  r o w s )  p l a n t e d  on  May 17 ,  t o  f o u r  c o t t o n  
v a r i e t i e s  ( S t o n e v i l l e  7A, L a .  O k ra  2 ,  L a .  F r e g o  2,  and O k ra -  
F re g o  3 1 5 3 ) .  E l e v e n  a p p l i c a t i o n s  o f  s p r a y  m a t e r i a l  w e r e  a p p l i e d  
w i t h  a J o h n  D eere  High  Boy on  J u l y  18 and 25 ;  A u g u s t  1 ,  8 ,  15 ,  22 ,  
and 29; and  S e p t e m b e r  6 ,  1 2 ,  1 9 ,  and  2 7 .  The p l a n t s  w e r e  s p r a y e d  
f rom t h e  t o p  o n l y .  B o l l  r o t  d a t a  w e re  c o l l e c t e d  on O c t o b e r  24.
Y i e l d  d a t a  ( f i r s t  h a r v e s t )  we r e  e o l  le t .  Led on O c t o b e r  24 .  The 
s e c o n d  h a r v e s t  was  made on  November 15 .  T o t a l  y i e l d  f o r  e a c h  
t e s t  p l o t  was  o b t a i n e d  by  a d d i n g  t h e  y i e l d  o f  t h e  f i r s t  and s e c o n d  
ha r v e  s t  s .
A l l  s p r a y  e q u i p m e n t  was  f l u s h e d  w i t h  w a t e r  b e f o r e  u s e .  The 
c h e c k  p l o t s  w e re  a l w a y s  s p r a y e d  f i r s t  w i t h  w a t e r .  I n  m i x i n g  t h e  
s p r a y  m a t e r i a l ,  t h e  w a t e r  was a l w a y s  ad d ed  t o  t h e  t a n k s  b e f o r e  
t h e  b a c t e r i a .  A f t e r  s p r a y i n g ,  t h e  s p r a y  t a n k s  w e r e  r i n s e d  w i t h  
a C h l o r o x  s o l u t i o n  ( a p p r o x i m a t e l y  5%), and t h e n  a g a i n  w i t h  w a t e r .
B o l l  r o t  l o s s  e s t i m a t e s  f ro m  a l l  l o c a t i o n s  w e r e  made by  c o u n t i n g  
t h e  number  o f  h e a l t h y  and  r o t t e d  b o l l s  on 20 raw  f e e t  s e l e c t e d  a t  
r andom  i n  e a c h  r e p l i c a t i o n .  I n  p l o t s  w i t h  f o u r  row r e p l i c a t i o n s ,  
b o l l  c o u n t s  w e re  made on  t h e  i n s i d e  two rows o n l y .  I n s e c t  damaged 
b o l l s  and b o l l s  l e s s  t h a n  o n e - h a l f  r o t t e d  w e r e  c o u n t e d  a s  h e a l t h y ,  
a c c o r d i n g  t o  e s t a b l i s h e d  p r o c e d u r e s  ( 5 1 ) .  Im m a tu re  b o l l s  a t  t h e  
t o p s  o f  t h e  p l a n t s  w e r e  n o t  c o u n t e d .  Y i e l d  d a t a  f rom  L o c a t i o n s  One 
and Two w e r e  o b t a i n e d  by  han d  p i c k i n g  t h e  same 20 row f e e t  t h a t  w ere
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c o u n t e d .  Y i e l d  d a t a  f ro m  L o c a t i o n s  T h r e e  a n d  F o u r  w e r e  o h t a i n e d  by 
h a r v e s t i n g  t h e  i n s i d e  two rows  o f  e a c h  r e p l i c a t i o n s  w i t h  a  two row J o h n  
D e e r e  C o t t o n  H a r v e s t e r .  A l l  d a t a  w e r e  e x t r a p o l a t e d  t o  a  p e r  a c r e  b a s i s .
F i b e r  Q u a l i t y  T e s t a
S a m p l e s  o f  s e e d c o t t o n  w e r e  t a k e n  f ro m  e a c h  t e s t  p l o t  a t  a l l  
l o c a t i o n s  a t  t h e  t i m e  o f  f i r s t  h a r v e s t .  A l l  t h e  h a r v e s t e d  s e e d c o t t o n  
f rom e a c h  i n d i v i d u a l  t e s t  p l o t  was t h o r o u g h l y  m i x e d  i n  a s a c k .  A f t e r  
m i x i n g ,  a l a r g e  h a n d f u l l  o f  s e e d c o t t o n  was  t a k e n  f ro m  t h e  t o p ,  t h e  
m i d d l e ,  a n d  t h e  b o t t o m  o f  e a c h  s a c k .  The t h r e e  a l i q u o t s  w e re  c o m b in e d  
t o  make a s i n g l e  s a m p l e  o f  a b o u t  o n e  p o u n d .  T h e s e  s a m p l e s  w e re  t h e n  
p l a  c e d  i n  p a p e r  b a g s ,  l a b e l l e d  a s  t o  l o c a t i o n ,  p l o t ,  t r e a t m e n t ,  a n d  
r e p l i c a t i o n  a n d  s e n t  t o  t h e  L o u i s i a n a  S t a t e  U n i v e r s i t y  C o t t o n  F i b e r  
L a b o r a t o r y  f o r  e v a l u a t i o n .  The f i b e r  was e v a l u a t e d  f o r  2 . 5 Z  s p a n  
l e n g t h ,  u n i f o r m i t y  r a t i o  o f  2 .5X  s p a n  l e n g t h  a n d  50Z s p a n  l e n g t h ,  
f i n e n e s s  ( m a t u r i t y ) ,  a n d  s t r e n g t h  ( 8 ) .
S eed  T r e a t m e n t  T e s t
M a c h i n e -  and  a c i d - d e l i n t e d  c o t t o n  s e e d  ( V a r i e t y  S t o n e v i l l e  213)  
w e re  s o a k e d  i n  2 4 - h o u r - o l d  NDB c u l t u r e s  o f  t h e  HA3 a n d  P I  I s o l a t e s  f o r  
f i v e  m i n u t e s  a n d  t h e n  s p r e a d  t o  d r y .  Check  t r e a t m e n t s  w e r e  s o a k e d  i n  
s t e r i l e  NDB f o r  f i v e  m i n u t e s  a n d  t h e n  s p r e a d  t o  d r y .  A f t e r  d r y i n g ,  t h e  
s e e d s  w e r e  p a c k a g e d  i n  c o i n  e n v e l o p e s  a n d  t r a n s p o r t e d  t o  t h e  f i e l d .
F i e l d  p r e p a r a t i o n  f o r  t h e  s e e d  t r e a t m e n t  s t u d y  i n v o l v e d  t h e  
u s e  o f  a  " S i d e w i n d e r "  rcrw—s h a p e r  on  l a n d  w h i c h  h a d  b e e n  d i s k e d  
s e v e r a l  d a y s  p r e v i o u s l y .  T h e  rows  f o r m e d  by  t h e  s i d e w i n d e r  had  
s m o o t h ,  w id e  t o p s  a p p r o x i m a t e l y  18 I n c h e s  a c r o s s  a n d  5 i n c h e s  h i g h .
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T h is  o p e r a t i o n  w as p erform ed  j u s t  p r i o r  t o  p l a n t i n g  t o  p r e v e n t  
e x c e s s i v e  d r y in g  o f  th e  s e e d b e d .
A " t e m p l a t e "  o r  " p l a n t e r "  w a b u s e d  t o  p l a n t  50 s e e d s  o f  e a c h  
t r e a t m e n t  i n  e a c h  r e p l i c a t i o n  a t  a n  e q u a l  d e p t h  and  an  e q u a l  d i s t a n c e  
a p a r t ,  a c c o r d i n g  t o  a t e c h n i q u e  d e v e l o p e d  b y  P i n c k a r d  and  I v e y  ( 4 2 ) .
The s e e d  t r e a t m e n t  t e s t  was p l a n t e d  a t  t h e  N o r t h e a s t  L o u i s i a n a  
S t a t e  U n i v e r s i t y  E x p e r i m e n t  S t a t i o n ,  S t .  J o s e p h ,  L o u i s i a n a ,  o n  
A p r i l  4 ,  1975 .  A r a n d o m i z e d  b l o c k  d e s i g n  w i t h  f o u r  r e p l i c a t i o n s
was u s e d .  S u r v i v a l  c o u n t s  w e re  made a f t e r  45 d a y s .
I V . EXPERIMENTAL RESULTS 
L a b o r a to r y  T e s t s
p l a t e  I n h i b i t i o n  T e a t s
I n  t h e  p r i m a r y  s c r e e n i n g  o f  t h e  a p p r o x i m a t e l y  1100 b a c t e r i a l  
i s o l a t e s ,  f o u r  w e re  found  t h a t  e x h i b i t e d  s t r o n g  a n t a g o n i s m  t o  
D i p ] o d i a  ( F i g s .  1 ,  2 ,  3 ,  4 ) .  T h e s e  f o u r  i s o l a t e s  w e re  t h e n  t e s t e d  
f o r  a n t a g o n i s m  t o  o t h e r  b o l l  r o t t i n g  t e s t  f u n g i  ( T a b l e  1 ) .  I s o l a t e s  
HA3 and  Pi  showed s t r o n g  a n t a g o n i s m  t o  a l l  t h r e e  f u n g i  ( F i g s .  5,  6 ,
7,  8 ,  9 ,  1 0 ) .  I s o l a t e  2C-1 showed s l i g h t  a n t a g o n i s m  t o  F u s a r i u m  s p .  
and t o  . s o l a n i  , and  no a n t a g o n i s m  t o  C. g o s s y p i i . I s o l a t e  2 C -1) 
showed good a n t a g o n i s m  t o  F u s a r i u m  s p . , s l i g h t  a n t a g o n i s m  t o  R. 
s o l a n i ,  b u t  d e m o n s t r a t e d  no a n t a g o n i s m  t o  C. g o s s y p i u m .
B o l l  P r o t e c t i o n  T e s t s
I s o l a t e s  2C-1 and 2C-5 a p p a r e n t l y  g a v e  v e r y  l i t t l e  p r o t e c t i o n  
t o  b o l l s  a t  a n y  d i l u t i o n  ( T a b l e  2 ) .  Some e a r l y  i n d i c a t i o n  o f  
p r o t e c t i o n  by 2C-1 and  2C-5 a f t e r  o n e  week was n o t  e v i d e n t  by  t h e  end  
o f  t h e  tw o -w e e k  i n c u b a t i o n  p e r i o d .  I s o l a t e  HA3 g a v e  no p r o t e c t i o n  
a t  t h e  f u l l - s t r e n g t h  c o n c e n t r a t i o n ,  some p r o t e c t i o n  a t  t h e  1 0 " !  
d i l u t i o n ,  c o m p l e t e  p r o t e c t i o n  a t  t h e  1 0 “ ^ d i l u t i o n  ( F i g .  1 1 ) ,  and 
a g a i n  o n l y  some p r o t e c t i o n  a t  t h e  1 0 ' ^  d i l u t i o n .  I s o l a t e  PI g a v e  
a l m o s t  i d e n t i c a l  r e s u l t s  a s  HA3, b u t  i t  g a v e  some p r o t e c t i o n  a t  t h e  
f u l 1 - s t r e n g t h  l e v e l , a n d  t h e  p r o t e c t i o n  a f f o r d e d  a t  t h e  1 0 “  ̂ and 
10~^ l e v e l s  i s  a l s o  a p p a r e n t l y  h i g h e r  t h a n  t h a t  a f f o r d e d  b y  t h e  HA3 
i s o l a t e .
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C o m p a t a b l l i t y  T e a t s
R e s u l t s  o f  th e  w a te r  c o m p a r a b i l i t y  t e a t  a r e  shown i n  T a b le  3 .
I n  t h e  f r e s h l y  d i l u t e d  s a m p l e  (0  h o u r s )  o f  HA3 ,  t h e  p l a t e  c o u n t s  
a v e r a g e d  290 x 10^ v i a b l e  b a c t e r i a / m l .  A f t e r  1 ,  2 ,  and  3 h o u r s ,  t h e  
p l a t e  c o u n t s  a v e r a g e d  286 x 10~ \  248 x 1 0 \  and 237 x 10-* v i a b l e  
b a c t e r i a / m l , r e s p e c t i v e l y .  F o r  P I ,  t h e  f r e s h l y  d i l u t e d  s a m p le  
(0 h o u r s )  c o n t a i n e d  an  a v e r a g e  o f  285 x 10^ v i a b l e  b a c t e r i a / m l .
A f t e r  1,  2 ,  and 3 h o u r s ,  t h e  p l a t e  c o u n t s  a v e r a g e d  273 x 1 0 ^ ,  271 x
l o ' ’ , and 231 x 10^ v i a b l e  b a c t e r i a / m l ,  r e s p e c t i v e l y .
I n  i n s e c t i c i d e  c o m p a t a b ! 1 i t y  t e s t s  ( T a b l e  4 ) ,  i s o l a t e  PI 
s u r v i v e d  t h e  h i g h e s t  c o n c e n t r a t i o n  ( 6 4 , 0 0 0  ppm a . i . )  o f  G u t h i o n  
t e s t e d .  The s u r v i v a l  maximum d r o p s  t o  1 6 , 0 0 0  ppm f o r  t h e  M e t h y l - 
p a r a t h i o n  + EFN s o l u t i o n ,  and r e a c h e s  i t s  l o w e s t  l e v e l  a t  1000 ppm 
f o r  G a l e c r o n  ( F i g .  1 2 ) .  B a c t e r i a  f rom t h e  p l a t e s  a t  t h e  h i g h e s t  
c o n c e n t r a t i o n  o f  e a c h  c h e m i c a l  e x h i b i t i n g  g r o w t h  w e r e  s t i l l  v i a b l e  
and  i n h i b i t e d  D i p l o d l a  ( F i g .  1 3 ) .
I s o l a t e  HA3 was a b l e  t o  s u r v i v e  G u t h i o n  a t  t h e  s e c o n d  h i g h e s t  
c o n c e n t r a t i o n  t e s t e d  ( 3 2 , 0 0 0  ppm a . i . ) .  The s u r v i v a l  maximum d r o p s  
t o  8000  ppm f o r  t h e  M e t h y l - p a r a t h i o n  + EPN s o l u t i o n  and r e a c h e s  i t s  
l o w e s t  l e v e l  a t  4 0 0 0  ppm f o r  G a l e c r o n  ( F i g .  1 4 ) .  T r a n s f e r s  o f  t h e  
b a c t e r i a  f rom t h e  p l a t e s  a t  t h e  h i g h e s t  c o n c e n t r a t i o n  o f  e a c h  c h e m i c a l
e x h i b i t i n g  g r o w t h  w e re  s t i l l  v i a b l e  b u t  w e r e  n o t  a b l e  t o  i n h i b i t
D i p l o d l a  g r o w t h .
The f o l l o w i n g  r e s u l t s  o f  t h e  e x p e r i m e n t  d e s i g n e d  t o  d e t e r m i n e  
i f  s p r a y i n g  p r e s s u r e s ,  c h e m i c a l  r e s i d u e s ,  o r  o t h e r  f a c t o r s  i n v o l v e d  
i n  t h e  s p r a y i n g  p r o c e s s  w e r e  d e t e r m e n t s !  t o  b a c t e r i a l  i s o l a t e  HA3 
w e r e  f o u n d .  The 24 h o u r  o l d  c u l t u r e  o f  HA3 had a n  a v e r a g e  o f
2S
37 x 10^ v i a b l e  b a c t e r i a / m l  i n t n e d i a t e l y  b e f o r e  d i l u t i o n  i n  t h e  s p r a y  
t a n k ,  w h i c h  wou ld  g i v e  a c o n c e n t r a t i o n  o f  37 x 10^ a f t e r  d i l u t i o n .
The d i l u t e d  s u s p e n s i o n  l e a v i n g  t h e  n o z z l e  a v e r a g e d  17 x 10^  v i a b l e  
b a c t e r i a / m l , w h i c h  i s  a p p r o x i m a t e l y  50X l e s s  v i a b l e  b a c t e r l a / m l  
t h a n  t h e  o r i g i n a l .
H e a t  S t a b i l i t y  T e s t s
P i p l o d i a  i n o c u l u m  on t h e  s t e r i l i z e d  s e v e n - d a y - o l d  NDB c u l t u r e  o f  
PI + 1 . 5% a g a r  p L a t e  f a i l e d  t o  g r o w ,  w h i l e  t h e  i n o c u l u m  c o v e r e d  t h e  
NDA c h e c k  p l a t e  ( F i g .  15) a f t e r  t h e  f o u r - d a y  i n c u b a t i o n  p e r i o d .  The 
i n o c u l u m  on t h e  s t e r i l i z e d  2k h o u r  NDB c u l t u r e  o f  HA3 (10"1  d i l u t i o n )
+ 1.5% a g a r  p l a t e  g rew  a p p r o x i m a t e l y  h a l f w a y  a c r o s s  t h e  p l a t e  d u r i n g  
t h e  same t i m e  p e r i o d  ( F i g .  1 6 ) .
Mode o f  A c t i o n  o f  I s o l a t e  P I
I n  t h e  f i r s t  e x p e r i m e n t ,  t h e  D i p l o d l a  r e m a i n e d  v i a b l e  a f t e r  
e a c h  e x p o s u r e  t o  t h e  PI i s o l a t e  and g r e w  i n  t h e  NDA p l a t e  u n t i l  
i t  was  a g a i n  i n h i b i t e d  by  t h e  n e w ly  t r a n s f e r r e d  PI i s o l a t e .
I n  t h e  s e c o n d  e x p e r i m e n t ,  h y p h a l  s e g m e n t s  w h i c h  w e re  e x p o s e d  
2k h o u r s  t o  t h e  d i f f u s e d  a n t a g o n i s t i c  s u b s t a n c e  o f  t h e  PI i s o l a t e  
g rew  a f t e r  b e i n g  t r a n s f e r r e d  away f rom  t h e  s u b s t a n c e .
I n  t h e  t h i r d  e x p e r i m e n t ,  t h e  p l u g s  o f  D. g o s s y p l n a  re sum ed  
g r o w t h  when t r a n s f e r r e d  a f t e r  b e i n g  i n h i b i t e d  f o r  30 d a y s  b y  t h e  h e a t  
k i l l e d  t h e  NDB + 1.5% a g a r  c u l t u r e  o f  i s o l a t e  P I ,
P a t h o g e n i c i t y  T e s t s
D u r i n g  t h e  s i x - w e e k  i n c u b a t i o n  p e r i o d ,  t h e  p l a n t s  s p r a y e d  w i t h  
b a c t e r i a  w e r e  i n s p e c t e d  d a i l y  f o r  a n y  symptoms o f  d i s e a s e  d e v e l o p m e n t .
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No d i s e a s e  symptoms w e r e  o b s e r v e d  on e i t h e r  t h e  s i x - w e e k - o l d  o r  
t h e  t h r e e - m o n t h - o l d  p l a n t s .
F i e l d  T e s t s
B o l l  Rot C o n t r o l
B o l l  r o t  e s t i m a t e s  and y i e l d  o f  s e e d c o t t o n  f o r  t e s t s  a t  L o c a t i o n  
One (R o s a )  a r e  g i v e n  i n  T a b l e  5 .  A v e r a g e  b o l l  r o t  l o s s e s  w e r e  
r e d u c e d  from 54 „ 27. t o  51 .87 . .  A v e r a g e  y i e l d  o f  s e e d c o t t o n  was  939 l b /  
A c re  (A) f o r  t h e  c h e c k  p l o t s  and 944 I b / A  f o r  t h e  t r e a t e d  p l o t s .
B o l l  r o t  e s t i m a t e s  and  y i e l d  o f  s e e d c o t t o n  f o r  t e s t s  a t  L o c a t i o n  
Two ( A l e x a n d r i a )  a r e  g i v e n  i n  T a b l e  6 . At t h i s  l o c a t i o n ,  b o l l  r o t  
l o s s e s  a v e r a g e d  14.6% f o r  t h e  c h e c k  and 13.1% f o r  t h e  t r e a t m e n t .
Y i e l d  o f  s e e d c o t t o n  was s i g n i f i c a n t l y  i n c r e a s e d  (17. l e v e l )  from an 
a v e r a g e  o f  2053 l b / A  f o r  t h e  c h e c k  p l o t s  t o  an  a v e r a g e  o f  2326 l b / A  
f o r  t h e  t r e a t e d  p l o t s .
B o l l  r o t  l o s s e s  and  y i e l d  o f  s e e d c o t t o n  p e r  a c r e  f o r  a l l  t e s t  
p l o t s  a t  L o c a t i o n  T h r e e  ( S t .  J o s e p h )  a r e  fo u n d  i n  T a b l e  7 ,  A v e ra g e  
b o l l  r o t  l o s s e s  i n  p l o t  o n e  w e r e  r e d u c e d  f rom  16 .67 .  i n  t h e  c h e c k  
t o  16.57.  i n  t h e  t r e a t m e n t .  A v e r a g e  y i e l d  o f  s e e d c o t t o n  was  i n c r e a s e d  
f rom 2009 l b / A  f o r  t h e  c h e c k  t o  2029 l b / A  f o r  t h e  t r e a t m e n t .  A v e r a g e  
b o l l  r o t  l o s s e s  f o r  p l o t  t w o ,  L o c a t i o n  T h r e e ,  w e r e  r e d u c e d  from 11.7% 
i n  t h e  c h e c k  t o  10.27.  i n  t h e  t r e a t m e n t .  A v e r a g e  y i e l d  o f  s e e d c o t t o n  
was i n c r e a s e d  i n  p l o t  t w o ,  L o c a t i o n  T h r e e ,  f rom 1910 l b / A  t o  1920  
l b / A .  I n  p l o t  t h r e e ,  L o c a t i o n  T h r e e ,  a v e r a g e  b o l l  r o t  l o s s e s  w e re  
r e d u c e d  f rom 25% i n  t h e  c h e c k  t o  20% i n  t h e  t r e a t m e n t .  A v e r a g e  y i e l d  
o f  s e e d c o t t o n  was  i n c r e a s e d  f rom 1570 l b / A  t o  1630  l b / A .
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B o l l  r o t  l o s s e s  f o r  L o c a t i o n  F o u r  ( B a t o n  Rouge)  a r e  found  I n  
T a b l e  8 .  A v e r a g e  l o s s e s  f o r  t h e  t r e a t e d  v a r i e t i e s  w e re  18 .3 % ,  13 .37 . ,  
1 5 . 7 7 ,  and  18 .47.  f o r  v a r i e t i e s  S t o n e v l l l e  7A, L a .  O k r a  2 ,  L a .  F r e g o  2 ,  
and  O k r a - F r e g o  3 1 5 3 ,  r e s p e c t i v e l y .  A v e r a g e  l o s s e s  f o r  t h e  r e s p e c t i v e  
u n t r e a t e d  ( c h e c k )  v a r i e t i e s  w e re  22 .57 . ,  21 .77 .,  16 .57 . ,  and  18 .57 . .  I n  
e v e r y  c a s e ,  t h e  a v e r a g e  l o s s  f o r  a  t r e a t e d  v a r i e t y  was l e s s  t h a n  t h e  
a v e r a g e  l o s s  f o r  t h e  same u n t r e a t e d  ( c h e c k )  v a r i e t y .  The o v e r a l l  
a v e r a g e  l o s s  o f  a l l  t r e a t e d  v a r i e t i e s  was  16 .47 . .  The o v e r a l l  a v e r a g e  
l o s s  o f  a l l  u n t r e a t e d  ( c h e c k )  v a r i e t i e s  was  19 .87 . .  Y i e l d  o f  s e e d ­
c o t t o n  f o r  a l l  v a r i e t i e s  a t  L o c a t i o n  F o u r  ( B a t o n  Rouge) a r e  found  
i n  T a b l e  9 .  The  o v e r a l l  a v e r a g e  y i e l d  f o r  a l l  t r e a t e d  v a r i e t i e s  
( 1 9 ) 4  l b / A )  i s  s i g n i f i c a n t l y  h i g h e r  a t  t h e  17 l e v e l  o f  p r o b a b i l i t y  
t h a n  t h e  o v e r a l l  a v e r a g e  y i e l d  o f  t h e  c h e c k  v a r i e t i e s  (1809  l b / A ) .  
A v e r a g e  y i e l d s  o f  s e e d c o t t o n  i n  l b / A  f o r  e a c h  t r e a t e d  v a r i e t y  w e r e  
2 0 2 0 ,  1 7 8 0 ,  1 9 5 2 ,  and 1983 f o r  v a r i e t i e s  S t o n e v i l l e  7A, L a .  O kra  2 ,
L a .  F r e g o  2 ,  and O k r a - F r e g o  3 1 5 3 ,  r e s p e c t i v e l y .  The r e s p e c t i v e  
a v e r a g e  y i e l d  f o r  e a c h  u n t r e a t e d  ( c h e c k )  v a r i e t y  was  1 7 3 9 ,  1 6 9 7 ,
1 8 3 9 ,  and  1959 l b / A ,  T h e s e  a v e r a g e  y i e l d s  f o r  t h e  v a r i e t i e s  w e re  e a c h  
i n d i v i d u a l l y  s i g n i f i c a n t l y  h i g h e r  a t  t h e  17. l e v e l  t h a n  t h e  a v e r a g e  
y i e l d s  f o r  t h e  c h e c k .  T h e r e  was  no  s i g n i f i c a n t  i n t e r a c t i o n  b e t w e e n  
v a r i e t y  and  b a c t e r i a l  t r e a t m e n t .
F i b e r  Q u a l i t y  E v a l u a t i o n
F i b e r  q u a l i t y  d a t a  f o r  L o c a t i o n  One ( R o s a )  and  L o c a t i o n  Two 
( A l e x a n d r i a )  c a n  be fo u n d  i n  T a b l e s  10 and 11 ,  r e s p e c t i v e l y .  No 
s i g n i f i c a n t  d i f f e r e n c e s  w e r e  o b t a i n e d  a t  e i t h e r  l o c a t i o n  f o r  2 . 5 7  
s p a n ,  u n i f o r m i t y  r a t i o ,  m i c r o n a i r e  ( m a t u r i t y )  o r  P r e s s l e y  ( s t r e n g t h ) .
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F i b e r  q u a l i t y  d a t a  f o r  a l l  p l o t a  a t  L o c a t i o n  T h r e e  a r e  f o u n d  
i n  T a b l e  1 2 .  No s i g n i f i c a n t  d i f f e r e n c e s  w e r e  f o u n d  f o r  a n y  o f  t h e  
t e s t e d  q u a l i t i e s  i n  p l o t s  two and  t h r e e .  I n  p l o t  o n e ,  t h e  s t r e n g t h  
o f  t h e  c o t t o n  f i b e r  f rom t h e  c h e c k  was  s i g n i f i c a n t l y  s t r o n g e r  ( IX )  
t h a n  was  t h e  s t r e n g t h  o f  t h e  f i b e r  f ro m  t h e  t r e a t e d  p l o t s .
F i b e r  q u a l i t y  d a t a  f o r  v a r i e t i e s  p l a n t e d  a t  L o c a t i o n  F o u r  
( B a t o n  R ouge)  a c c o r d i n g  t o  t r e a t m e n t  i s  f o u n d  i n  T a b l e  13 .  No 
s i g n i f i c a n t  d i f f e r e n c e s  w e r e  found  b e t w e e n  t h e  c h e c k  and t r e a t e d  
v a r  i e t  i e s .
F i b e r  q u a l i t y  d a t a  f o r  v a r i e t i e s  a t  L o c a t i o n  F o u r  ( B a t o n  R o u g e ) ,  
r e g a r d l e s s  o f  t r e a t m e n t ,  i s  found  i n  T a b l e  14 .  At t h e  2.57.  s p a n  
l e n g t h ,  S t o n e v i l l e  7A had  s i g n i f i c a n t l y  l o n g e r  f i b e r s  t h a n  d i d  La,  
F r e g o  2 ( IX)  and O k r a - F r e g o  3153 ( 5 X ) .  L a .  O kra  2 was  s i g n i f i c a n t l y  
l o n g e r  (5X) t h a n  was  La .  F r e g o  2,  S t o n e v i l l e  7A was  a l s o  s i g n i f i ­
c a n t l y  (57.) more  m a t u r e  t h a n  w as  O k r a - F r e g o  3153 .
Seed  T r e a t m e n t  T e s t
No s i g n i f i c a n t  d i f f e r e n c e s  w e re  o b t a i n e d  b e t w e e n  t h e  b a c t e r i a l  
t r e a t m e n t s  i n  t h e  s e e d  t r e a t m e n t  t e s t  ( T a b l e  1 5 ) .  M a c h in e  d e l i n t e d  
s e e d  showed a s i g n i f i c a n t l y  h i g h e r  (57.) s u r v i v a l  r a t e  a f t e r  t h e  4 5 -  
d a y  g r o w i n g  p e r i o d  t h a n  d i d  a c i d  d e l i n t e d  s e e d ,  r e g a r d l e s s  o f  t h e  
p r e s e n c e  o r  a b s e n c e  o f  t h e  b a c t e r i a l  t r e a t m e n t .
30
T a b le  I .  I n h i b i t i o n  o f  C o l i e t o t r i c h u m  g o a a y p i j .  R h l z o c t o n la  a o l * n l  
and F usarium  s p .  by i s o l a t e s  HA3, P I ,  2C-1 and 2C -5 .
___________________________Organ!am______________________________
I s o l a t e  C o l l e t o t r l c h u m  R h i z o c t o n l a  F u s a r i u m  sp .
_____________________ f iS S S S f i i i______________  s o ^ a n l ________________
HA3 + + +
PI + + +
2C-1 0 S S
C-5 0 + S
+ = I n h i b i t i o n  
S = S l i g h t  i n h i b i t i o n  
0 = No i n h i b i t i o n
31
T a b le  2 . E f f e c t  o f  fo u r  b a c t e r i a l  i s o l a t e s  on D i p lo d la  b o l l  r o t  In  
t h e  l a b o r a t o r y .
N o n in o c u la t e d I n o c u la t e d T reatm en t ( d i l u t i o n _
I s o l a t e Check Check 0 l O ' l 1 0 - 2 1 0 -3
H D D D H H
HA 3 H D D D H D
H D D H H H
H D D H H D
PI H D H H H H
H D H H H H
H D D H D D
2C-1 H D D D D D
H D D D D D
H D I) D D D
2 0  5 H D D D D D
D D D D H L)
H “ H e a l t h y - - n o  a p p a r e n t  d e c a y  o r  g o r w t h  o f  f u n g u s .  
D = D ecayed  o r  c o v e r e d  w i t h  f u n g u s .
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T a b le  3 . C o m p a t a b l l l t y  o f  HA3 
wa t  e r .
and PI b a c t e r i a l I s o l a t e s w i t h tap
I s o l a t e  HA3 I s o l a t e PI
D i l u t i o n Time Time
F a c to r 0 Hr 1 Hr 2 Hr 3 Hr 0 Hr 1 Hr 2 Hr 3 Hr
1 0 ‘ 3 — — —
1 0 -4
__
--- --- _  - -  - -  -
2 9 5 a 286 2 54 269 279 281 2 57 298
I 0 ” 286 286 242 205 291 26 5 285 265
Avg (X I0 3 ) 290 286 248 237 28 5 273 271 231
- -  ~ Too many t o  c o u n t  
a Numbcr ot" c o l o n i e s  p e r  p l a t e
Table 4 .  E f f e c t  o f  three commonly used i n s e c t i c i d e s  on PI and HA3 i s o l a t e s .
Chem ica l
PI HA3
PBt ( a . i . )  Rep 1 Rep 2 Rep 3 Rep 4 Rep 1 Rep 2 Rep 3 Rep 4













































































































































































Table 4.  E f f e c t  of  three commonly used i n s e c t i c i d e s  on PI and HA3 i s o l a t e s  ( c o n t . ) .
Chem ica l PPM ( a . i . )
PI HA3
Rep 1 Rep 2 Rep 3 Rep 4 Rep 1 Rep 2 Rep 3 Rep 4
16000 + + + + + + + +
32000 + + + + + +
64000 + + A- + “ ■* • ™ *  ~
+ -  Growth o f  b a c t e r i a  
- -  » No grow th
35
Table 5. Effect of repeated applications of HA3 Isolate on boll rot
incidence and yield of seedcotton (Location One, Rosa), 1974,
R e p .
B o l l  R o t  L o s s e s  (%) Y i e l d  S e e d c o t t o n i l b / A )
T r e a t m e n t Check T r e a t m e n t Check
1 4 5 .  5 51 .5 9 6 0 . 9 9 2 4 , 2
2 5 2 .5 5 9 .6 8 7 3 . 6 8 3 6 .1
3 4 9 . 0 4 5 . 7 1106 .1 9 9 4 . 5
4 4 9 . 5 5 3 . 9 9 6 9 .  7 1 1 1 4 . 4
t> 51 .7 56 .0 9 4 4 . 9 957 .8
6 6 3 .1 5 8 . 5 8 1 4 . 0 8 1 8 . 2
Ave r a g e 5 1 . 8
> / .
5 4 .2 9 4 4 . 8
A n xt o
9 4 0 . 8
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T a b l e  6 . E f f e c t  o f  r e p e a t e d  
i n c i d e n c e  and y i e l d  
1 9 7 4 .
a p p l i c a t i o n s  o f  
o f  s e e d c o t t o n
HA3 i s o l a t e  
( L o c a t i o n  Two
on  b o l l  r o t  
, A l e x a n d r i i
B o l l  R o t L o s s e s  (X) Y i e l d  S e e d c o t t o n  ( l b / A )
Rep . T r e a t m e n t Check T r e a t m e n t Check
1 2 1 .5 2 0 . 4 2 3 94 1959
> 1 7 .1 1 4 . 2 2114 1586
3 14 .5 1 7 . 3 2363 1990
4 15 .1 8 . 4 2456 2301
5 1 1 .8 1 6 . 4 2177 2114
6 9 .1 1 0 . 6 2456 2363
A v e r a g e  I 1.1 1 4 . 6  2 326 2053
D i f f e r e n c e  1 . 5  N . S .  273**
* * i n d i c a t e s  s i g n i f i c a n c e  a t  t h e  IX l e v e l
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Table 7. Effect of repeated applications of HA3 Isolate on boll rot
incidence and yield of seedcotton (Location Three,
St. Joseph), 1974.
P l o t 1
B o l l R o t  L o s s e s W Y i e l d  S e e d c o t t o n ( l b / A )
Rep . T r e a t m e n t C heck T r e a t m e n t Check
I 1 7 . 4 1 6 .7 2090 2110
2 1 2 . 6 16 .7 1640 1980
1 1 9 . 3 1 3 .1 2350 1690
4 1 6 . 6 1 9 . 8 2080 2380
5 1 9 .4 1 7 . 9 2360 2180
6 1 4 .7 1 7 . 5 1820 2060
7 1 6 .1 1 2 .1 1970 1540
8 1 6 . 6 1 8 . 8 1920 2130
A v e ra g e 1 6 .6 1 6 . 5 2029 2009
Di f  f e r e n c e 0 . 1  N . S . 20 N .S .
P l o t 2
I 1 1 .4 2 0 . 3 1850 2160
■> 6 . 2 8 . 9 1880 1260
3 7 . 3 5 . 1 1740 2120
4 1 5 . 8 1 1 .1 2210 2100
A v e ra g e 10.  2 1 1 . 7 1920 1910
Di f f e r e n c e 1 . 5  N . S . 10 N .S .
P l o t 3
1 1 7 .8 7 0 . 7 1610 1270
) 1 7 .4 2 2 . 0 1740 1580
3 1 6 . 2 2 8 . 2 1530 1780
4 3 0 . 8 4 0 . 0 1860 1720
5 3 0 .2 1 9 . 3 1720 1590
6 1 5 . 0 1 9 . 7 1320 1530
A v e r a g e 2 0 . 4 2 5 . 0 16 30 1570
Di f f e r e n c e 4 . 6  N . S . 60 N .S .
N . S .  = Not s i g n i f i c a n t
38
T a b l e  8 .  E f f e c t  o f  r e p e a t e d  a p p l i c a t i o n s  o f  HA3 i s o l a t e  on b o l l  r o t
i n c i d e n c e  i n  f o u r  v a r i e t i e s  ( L o c a t i o n  F o u r ,  B a t o n  R o u g e ) i l 9 7 4 ,
S p r a y e d P l o t s Check P l o t s
Rep . V a r .  1 V a r .  2 V a r .  3 V a r .  4 V a r .  1 V a r .  2 V a r .  3 V a r .  4
6 1 9 .6 1 1 . 6 1 2 . 2 1 2 . 9 1 9 . 6 2 3 . 2 2 6 . 5 1 7 . 5
5 2 1 . 4 1 5 . 6 1 1 . 0 1 3 .8 2 5 . 7 1 5 . 0 1 1 , 4 1 5 .8
4 1 3 .8 5 . 6 1 0 . 4 34.  3 1 3 . 9 1 8 . 6 1 9 . 3 1 9 .2
3 9 . 9 10 .1 20.  1 6 . 6 2 3 . 9 28 .1 1 5 .2 16 .1
27 .1 1 8 .5 2 2 .1 1 7 .3 1 9 .7 7 . 9 1 9 . 5 1 9 .3
1 2 3 . 0 1 8 .4 1 8 . 4 2 5 . 9 3 2 . 4 37 .9 8 . 4 2 3 . 0
Avg . 1 8 .3 1 1 . 3 1 5 .7 18 .4 27 . 5 7 1 .7 1 6 . 5 1 8 . 5
A v g . a l l  
V a r i e t  i e s 16 .4 1 9 . 8  N .S .
V a r i e t y  1 = S t o n e v i l l e  7A 
V a r i e t y  2 ■* L a . O k r a  2 
V a r i e t y  3 = L a . F r e g o  2 
V a r i e t y  4 -  O k ra  F r e g o  3153
N .S .  = N ot  S i g n i f i c a n t
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Table 9. Effect of repeated applications of HA3 isolate on yield of
seedcotton for four varieties (Location Four, Baton Rouge),
1974.
V a r . 1 V a r . 2 V a r . 3 V a r . 4
ftCD. Ck Tr Ck Tr Ck Tr Ck Tr
1 1425 2105 1347 1713 1700 1805 1 909 1975
4- 1870 2001 1739 1530 1726 1883 1922 2197
3 192 2 2158 2014 1779 2184 2040 2118 1948
4 1517 1 7 9? 1765 1779 1844 1857 2001 1883
5 1870 2014 1635 1844 1752 2040 1935 1896
6 1831 20 53 1687 2020 1831 2092 1870 2001
Avg . 1 7 39 2020** 1697 1781** 1840 1952** 1959 1 984*'
Avg . a l l  
Ok. V a r . 1809
A v g . a l l  
T r .  V a r . 1934**
* * S i g n i  f i c a n t  a t  t h e  17„ l e v e l .
V a r .  1 = S t o n e v i l l e  7A
V a r .  2 = L a . O k r a  2
V a r .  .1 = I . a . F r e g o  2
V a r .  4 - O k ra  F r e g o  315 3
Table 10. Effect of repeated applications of HA3 lsoalte on fiber
quality (Location One, Rosa),1974.
T r e a t m e n t Check
R e p .
2 .  57. 
S p a n U.R . Mike
P r e s s l e y
(G /T ex )
2.57.
Span U.R . Mike
P r e s s l e y
(G /T e x )
1 1 . 0 9 48 4 . 6 0 2 0 . 6 1 .08 48 4 .7 0 2 1 . 0
2 1 .10 SO 4 .  50 2 0 .1 1 . 1 0 48 4 . 6 0 1 8 .2
i 1 .07 49 4 . 8 5 1 9 . 6 1 . 1 2 47 4 . 7 5 1 9 . 7
4 1 .0 9 44 4 . 6 0 1 9 . 4 1 .0 9 49 4 . 75 1 9 . 0
3 I .04 47 4 .80 2 0 .1 1 .0 9 49 4 . 6 5 1 9 .5
6 1 .0 8 52 4 .  55 2 0 .1 1 . 1 0 48 4 . 7 0 1 9 . 6
Avg. I . 078 4 9 .1 4 . 6  5 1 9 . 9 1 . 0 9 6 4 8 .  1 4 . 6 9 1 9 .5
. 57, Span  = I n c h e s  
U.R .  = U n i f o r m i t y  R a t i o  
Mike = M i c r o n a i r e  
P r e s s l e y  = 1 /8  Gauge
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Table 11. Effect of repeated applications of HA3 Isolate on fiber
quality (Location Two, Alexandria), 1974.
T r e a t m e n t  C heck
R e p .
2.57.
S p an U.R . M ike
P r e s s l e y
(G /T e x )
2 . 5 Z
Span U.R . M ike
P r e s s l e y
(G /TeX)
1 1 . 1 8 46 3 . 9 0 2 3 . 0 1 . 1 4 47 4 . 2 5 2 2 .2
1 1 .16 47 3 . 9 0 2 1 . 7 1 . 18 46 3 . 8 5 22 .  2
1 1 .1 5 45 3 . 8 5 2 4 . 0 1 . 18 49 3 . 9 0 2 3 . 9
4 1 .1 5 46 3 . 8 0 2 3 . 0 1 . 1 1 44 3 . 8  5 21 .8
5 1 .1 6 48 3 . 9 0 21 . 2 1 . 17 47 3 . 8 5 2 2 . 0
6 I .1 6 47 4 . 0 0 2 3 . 0 1 . 1 2 45 4 . 2 0 2 3 . 3
Avg. 1 . 160 4 6 .  5 3 .8 9 2 2 . 6 1 . 150 4 6 . 3 3 . 9 0 2 2 . 5
2.  57. Span  = I n c h e s  
U.R .  = U n i f o r m i t y  R a t i o  
Mike  = M l c r o n a i r e  
P r e s s l e y  = 1 / 8  Gauge
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Table 12. Effect of repeated applications of HA3 Isolate on fiber
quality (Location Three, St. Joseph), 1974.
P l o t  1
Rep.
T r e a t m e n t Check
2.  57 
S pan U.R . Mike
P r e s s l e y
(G /T e x )
2 .  57. 
Span U.R. Mike
P r e s s l e y
(G /T ex)
1 1. 20 46 4 . 2 5 2 1 . 2 1 .2 1 48 4 . 4 4 21 . 3
_> 1 . 1 9 46 4 . 4 0 2 0 . 1 1 . 16 43 4 .  50 2 0 . 7
3 1 . 1 8 46 4 . 3 5 2 0 . 5 1.  20 45 4 . 4 5 2 0 . 6
4 1 .1 1 44 4 . 6 0 2 0 . 5 1 . 1 5 47 4 . 4 5 2 1 . 2
5 1 . 20 47 4 . 5 5 1 9 .7 1 . 1 6 46 4 . 6 0 2 0 .6
6 1 .17 4 3 4 . 3  5 1 9 . 3 1 . 20 46 4 .  30 2 0 .4
7 1 . 16 44 4 .  50 1 9 . 8 1 . 1 9 45 4 . 5 0 2 0 .8
8 1 . 2 0 46 4 . 4 0 1 9 . 6 1 . 1 7 47 4 .  35 1 9 .6
A v g . 1 .1 8 1 4 3 . 5 4 . 4 2 2 0 . 0 1 . 1 8 0 4 5 . 8 4 . 4 4 2 0 . 6 * *
P l o t  2
1 1 .1 8 47 4 . 4 0 1 9 . 5 1 . 18 47 4 .4 0 19 .7
> 1 . 1 9 49 4 . 5 0 1 9 .1 1 ■ 20 4 9 4 .  35 2 0 . 2
1 .1 6 46 4 . 5 5 1 9 . 9 1 . 18 47 4 .4 0 20.  5
4 1 . 18 47 4 . 4 0 1 9 .7 1 .17 46 4 .  10 1 9 .8
Avg. 1 . 1 7 7 47 .2 4 . 4 6 1 9 . 5 1 . 1 8 2 4 7 . 2 4 . 3 1 2 0 . 0
P l o t  3
[ 1 .1 8 44 4 . 7 5 2 1 .1 1 . 2 1 45 4 .  50 2 0 . 5
1 .1 5 4 3 4 . 5 0 2 1 . 0 1 . 20 46 4 . 4 5 2 0 . 6
3 1 .21 46 4 . 3 0 2 1 . 2 1 . 2 0 44 4 . 5 5 2 0 . 9
4 1 .1 8 46 4 . 4 5 2 0 . 5 1 . 18 45 4 .  30 2 0 . 0
5 1 .1 4 44 4 . 3 5 1 9 . 7 1 . 1 5 46 4 . 1 0 1 9 . 8
6 1 . 1 8 48 4 . 4 5 1 9 . 8 1 . 1 6 45 4 . 4 0 20 .  3
Avg. 1 . 1 7 3 4 5 . 1 4 . 4 6 2 0 . 5 1 . 1 8 3 4 5 . 1 4 .  38 20 .  3
’ .ST. Span  * I n c h e s  
U .R .  = U n i f o r m i t y  R a t i o  
Mike = M i c r o n a i r e  
P r e s s l e y  = 1 / 8  Gauge
**S i g n i  f i c a n t  a t  t h e  17, l e v e l .
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Table 13. Effect of repeated applications of HA3 Isolate on fiber
quality for all varieties (Location Four, Baton Rouge), 1974.
V a r i e t y  1 ( S t o n e v i l l e 7A)
R e p .
T r e a t m e n t Check
2 . 5 Z
Span U.R. Mike
P r e s s l e y
(G /T e x )
2.57.
S p an U .R . M ike
P r e s s  l e y  
(G /T e x )
1 1 . 0 6 45 4 . 4 0 1 8 . 7 1 . 1 5 44 4 . 1 0 1 9 . 4
} 1 . 0 9 46 4 .  50 1 8 . 6 1 . 0 7 42 4 . 6 0 1 8 . 2
3 1 . 1 0 46 4 . 6 5 1 9 . 2 1 . 0 8 43 4 .  55 1 8 . 8
4 1 .1 1 46 4 . 3 0 1 9 . 0 1 .1 1 45 4 . 6 5 1 8 . 6
5 1 .11 45 4 . 3 0 1 9 . 0 1 .1 1 46 4 . 4 5 1 8 . 5
6 1 .13 44 4 . 4 0 1 8 . 8 1 . 1 0 44 4 . 3 0 1 8 . 7
Avg. 1 . 1 0 0 4 5 . 3 4 . 4 2 1 8 . 8 1 . 1 0 3 4 4 . 0 4 . 4 0 1 8 .7
V a r i e t y  2 ( L a .  O k ra  2)
I 1 .0 9 44 4 .  20 18 .6 1 . 0 9 45 4 . 0 0 1 8 . 9
2 1 .07 45 4 .  20 1 9 . 3 1 . 0 9 46 4 . 4 5 1 7 . 0
a 1 . 1 0 4 1 4 . 6 5 1 7 . 4 1 . 0 9 45 4 . 5 0 1 7 . 5
4 1 .0 9 45 4 . 2 0 1 7 .5 1 . 1 0 44 4 . 1 0 1 8 . 5
5 1 . 0 9 45 4 . 2 0 1 8 . 4 1 . 1 0 46 4 .  30 1 8 .4
6 1 . 0 9 45 4 . 0 5 1 8 . 9 1 . 0 7 45 4 . 7 5 1 9 . 0
Avg, 1 . 088 4 4 .  5 4 , 2 5 1 8 . 3 1 . 0 9 0 4 5 . 1 4 . 3 5 1 8 . 2
V a r i e t y  3 ( L a .  F r e g o  2)
1 1 .08 44 4 . 1 0 1 8 . 3 1 . 1 2 45 3 . 9 0 1 9 . 3
> 1 .05 46 4 . 4 0 1 7 .7 1 . 0 9 43 4 . 4 5 1 7 . 6
3 1 .0 4 44 4 . 6 0 1 8 . 7 1 .04 45 4 .  35 1 7 . 8
4 1 .0 6 46 4 . 5 5 1 7 .2 1 . 0 8 45 4 . 30 1 8 .7
5 1 .0 9 48 4 . 4 5 1 8 . 2 1 . 0 5 44 4 . 6 5 18 .1
6 1 . 0 6 45 4 . 2 5 1 9 . 1 1 . 0 4 44 4 . 2 0 1 8 . 6
Avg . 1 .063 4 5 . 5 4 . 3 9 1 8 . 2 1 .0 7 4 4 . 3 4 . 3 0 1 8 . 3
V a r i e t y  4 (O kra  F r e g o  3153)
1 I .07 43 4 . 2 0 1 9 . 0 1 . 1 0 44 4 . 2 0 1 7 . 9
2 1 .1 I 46 4 . 4 0 1 9 .  3 1 . 0 8 46 3.  90 1 8 .1
3 1 .1 0 45 4 .  50 1 9 . 0 1 . 0 8 47 4 .  10 1 8 . 2
4 1 . 10 46 4 . 0 0 1 8 . 4 1 . 0 8 44 4 . 0 5 1 9 .1
5 1 .07 44 4 . 3 0 1 8 .5 1 . 0 9 47 4 . 20 1 9 . 0
6 1 .04 47 4 .  30 1 8 .7 1 . 0 4 44 4 .  20 1 7 . 6
Avg. 1 .081 4 5 . 1 4 . 2 8 1 8 . 8 1 . 0 7 8 4 5 . 3 4 . 1 0 1 8 .3
2 . 5 % S pan  = I n c h e s  
U .R .  * U n i f o r m i t y  R a t i o  
Mike •  M i c r o n a i r e  
P r e s s l e y  = 1 / 8  Gauge
I
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T a b l e  1 4 .  C o m p a r i s o n  o f  f i b e r  q u a l i t i e s  o f  f o u r  v a r i e t i e s  r e g a r d l e s s  
o f  t r e a t m e n t  ( L o c a t i o n  P o u r ,  B a t o n  Rouge), 1 9 7 4 .
V a r i e t y  2.5% Span U .R . Mike P r e s s l e y  (G /T e x )
S t o n e v i l l e  7A 1.1001® 4 4 , 6 4 . 4 1 6 1 8 . 7 9
L a .  O k r a  2 1 . 0 8 9 4 4 . 8 4 . 3 0 0 1 8 .2 8
La .  F r e g o  2 1 . 0 6 6 4 4 . 9 4 . 3 5 0 1 8 . 2 7
O k ra  F r e g o  1153 1 . 0 8 0 4 5 . 2 4 . 1 9 5 1 8 . 5 6
A n a l y s i s  o f  V a r i a n c e  ** *
I n d i c a t i o n s  o f  . s i g n i f i c a n c e  f o r  p a i r e d  v a r i e t i e s .
V a r i e t  i e s 2.57.  S pan Mike
S t o n e v i l l e  7A 1 .1 0 1  N .S . 4 . 4 1 6  N .S .
L a . O k ra  1 1 . 0 8 9 4 . 3 0 0
S t o n e v i 11e 7A 1 . 1 0 1 * * 4 . 4 1 6  N .S .
I . a . F r e g o  7 1 . 0 6 6 4 . 3 5 0
S t o n e v i l l e  7A 1 . 1 0 1 * 4 . 4 1 6 *
Okra  F r e g o  3153 1 , 0 8 0 4 . 1 9 5
La .  Okra  3 1 . 0 8 9 * 4 . 3 0 0  N .S .
L a .  F r e g o  2 1 . 0 6 6 4 . 3 5 0
La .  O kra  2 1 . 0 8 9  N . S . 4 . 3 0 0  N .S .
Okra  F r e g o  315 3 1 . 0 8 0 4 . 1 9 5
La.  F r e g o  7 1 . 0 6 6  N .S . 4 . 3 5 0  N .S .
O kra  F r e g o  3153 1 .0 8 0 4 . 1 9 5
7.57,  Span  L . S . D .  = 0 . 1 7 7  (57.)* Mike L . S . D .  = 0 . 2 1 8  (57.)*
- 0.795 (17.)** = 0.404 (17.)**
S l e a n s  o f  17 r e p l i c a t i o n s .
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T a b l e  1 5 .  E f f e c t  o f  HA3 I s o l a t e  o n  p e r c e n t  s u r v i v a l  o f  c o t t o n  s e e d  
p l a n t e d  a t  t h e  N o r t h  E a s t  L o u i s i a n a  S t a t e  U n i v e r s i t y  
E x p e r i m e n t  S t a t i o n ,  S t .  J o s e p h ,  L a .  o n  A p r i l  4 ,  1 9 7 5 .
T r e a t m e n t Rep 1 Rep 2 Rep 3 Rep 4
A v g . by  
T r e a t m e n t s
Avg,  a l l  
T r e a t m e n t s
1. C h e c k a 10° 18 4 6 9 . 5
2 , aPI 6 14 6 28 1 3 . 5 1 0 . 4
3. HA 3 a 0 18 0 20 9 . 5
1. C heckb 26 14 > 28 1 7 . 5
Pi b 20 16 26 8 1 7 .5 16 . 7 *
i.
b
HA 3 20 6 22 8 1 4 . 0
^A cid  d e l i n t e d  s e e d  
M ac h in e  d e l i n t e d  s e e d  
' ' P e r c e n t  s u r v i v a l
S i g n i f i c a n t  a t  t h e  57* l e v e l  o f  p r o b a b i l i t y  a c c o r d i n g  t o  t h e  F t e s t .
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Figure 1. Inhibition test in petri dish showing HA3 Isolate (upper
colony) and Diplodia gaasyplna (lower colony).
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V
Figure 2. Inhibition test in petrl dish showing PI Isolate (upper
colony) and Dtplodla gossyplna (lower colony).
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Figure 3. Inhibition test In petrl dish showing 2C-I Isolate (upper
colony) and Dlplodla gossyplna (lower colony).
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Inhibition teat In petrl dish shoving 2C-5 Isolate (upper
colony) and Diplodia gossyplna (lower colony).
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Figure 5. Inhibition test in petrl dish showing HA3 Isolate (upper
colony) and Colletotrlchum gossypll (lower colony).
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Figure 6. Inhibition test in petri dish shoving HA3 isolate (upper
colony) and Fuaarim sp. (lover colony).
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Inhibition test in petri dish showing HA3 Isolate (upper
colony) and Rhlzoctonla solanl (lower colony).
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Ptgure 8. Inhibition test In petrl dish showing PI isolate (upper
colony) and Colletotrlchun gossypli (lower colony).
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Figure 9. Inhibition teat in petri dish showing PI Isolate (upper
colony) and Fusarlum sp. (lower colony).
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Figure 10. Inhibition teat in petrl dish showing FI Isolate (upper
colony) and Rhlzoctonla solanl (lower colony).
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F i g u r e  1 1 .  I n h i b i t i o n  o f  D ip lo d la  g o b g y p in a  by HA3. B o l l s  on
r i g h t  w e r e  t r e a t e d  w i t h  b a c t e r i u m  p r i o r  t o  I n o c u l a t i o n .
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F i g u r e  12 .  E f f e c t  o f  v a r i o u s  c o n c e n t r a t i o n s  o f  f o u r  I n s e c t i c i d e s  
on P I  i s o l a t e .  T o p ,  m e t h y l  p a r a t h i o n  + EPN; m i d d l e ,  
C a l f c r o n ;  b o t t o m ,  G u t h i o n .  C o n c e n t r a t i o n s  (ppm a . i . )  
( l e f t  t o  r i g h t )  0 ,  250 ,  5 0 0 ,  1000 .
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F i g u r e  13 .  I s o l a t e  P I  e x h i b i t i n g  v i a b i l i t y  a n d  a n t a g o n l n m  t o  D. 
g o s s y p l n a  a f t e r  b e i n g  e x p o s e d  t o  I n s e c t i c i d e s .
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F i g u r e  1 4 .  E f f e c t  o f  v a r i o u s  I n s e c t i c i d e s  o n  HA3 I s o l a t e .  Top ,  
m e t h y l  p a r a t h i o n  +  EPN; m i d d l e ,  G u t h i o n ,  b o t t o m ,  
G a l e c r o n .  C o n c e n t r a t i o n s  (ppm a . i . )  ( l e f t  t o  r i g h t )  
8 0 0 0 ,  16000 ,  3 2 0 0 0 ,  and  6 4 0 0 0 .  ( C l o u d i n e s s  o f  m e d i a  
due  t o  c h e m i c a l  c o n c e n t r a t i o n s . )
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F i g u r e  15.  S t e r i l i z e d  NDB c u l t u r e  o f  P I  I s o l a t e  + 1 .5 Z  a g a r
s h o w i n g  i n h i b i t i o n  o f  D. g o a a y p i n a . The  two p l a t e s  
on t h e  l e f t  a r e  c h e c k s .
61
' V
F i g u r e  1 6 .  S t e r i l i z e d  NDB c u l t u r e  ( d i l u t e d  10 ) o f  hA3 I s o l a t e
+ 1.5% a g a r  s h o w i n g  I n h i b i t i o n  of D. g o s s y p i n a . P l a t e  
on the left is a c h e c k .
V. DISCUSSION 
L a b o r a t o r y  T e s t s
O f  t h e  more  t h a n  1100 b a c t e r i a l  i s o l a t e s  s c r e e n e d  f o r  a n t a g o n i s m
t o  D. g o s  s y p i n a , f o u r  w e r e  found  t h a t  e x h i b i t e d  s t r o n g  a n t a g o n i s m .  In
f u r t h e r  t e s t s  o f  t h e  f o u r  i s o l a t e s ,  i t  was  n o t e d  t h a t  o n l y  HA3 and  PI 
e x h i b i t e d  s t r o n g  a n t a g o n i s m  t o  a l l  o f  t h e  t h r e e  o t h e r  b o l l  r o t t i n g  
f u n g i  t e s t e d .  T h e s e  t e s t s  a l s o  i n d i c a t e  t h a t  t h e  a n t a g o n i s t i c  s u b s t a n c e  
i s  o u t s i d e  t h e  h a c t e r i a l  c e l l  and  i s  a b l e  t o  d i f f u s e  t h r o u g h  t h e  a g a r ,  
f u r t h e r  e v a l u a t i o n  o f  t h e  f o u r  b a c t e r i a l  I s o l a t e s  showed t h a t  o n l y  HA3 
and p i  g a v e  any  s i g n i f i c a n t  p r o t e c t i o n  o v e r  t h e  tw o -w e e k  t e s t  p e r i o d  t o  
g r e e n h o u s e  grown c o t t o n  b o l l s  i n o c u l a t e d  w i t h  I), g o s s y p i n a . The t e s t s  
w i t h  i n o c u l a t e d  b o l l s  a l s o  d e m o n s t r a t e d  t h a t  a d i l u t i o n  o f  a p p r o x i m a t e l y  
10“ ^ g a v e  b e t t e r  p r o t e c t i o n  t o  t h e  b o l l s  t h a n  d i d  any  o t h e r  d i l u t i o n  
u s e d .  T h e r e f o r e ,  o n l y  t h e  HA3 and PI i s o l a t e s  w e re  r e t a i n e d  f o r  f u r t h e r  
t e s t i n g .  I t  was  a l s o  d e c i d e d  t o  u t i l i z e  1 0 ” ^ d i l u t i o n s  f o r  a l l  o t h e r
t e s t s ,  when p o s s i b l e .  The two b a c t e r i a l  i s o l a t e s  w e re  a l s o  d e t e r m i n e d
t o  be  n o n p a t h o g e n i c  on c o t t o n  p l a n t s .
F o r  a b a c t e r i a l  c u l t u r e ,  o r  a n y  o t h e r  m a t e r i a l ,  t o  be  u s e d  i n  t h e  
f i e l d ,  t h e  m a t e r i a l  m u s t  be  o f  s u c h  a - j t u r e  t h a t  a g r o w e r  c a n  u t i l i z e  
a v a i l a b l e  e q u i p m e n t ,  o r  a t  l e a s t  be a b l e  t o  o b t a i n  t h e  n e c e s s a r y  e q u i p ­
men t  f o r  i t s  u s e .  I t  i s  a l s o  h i g h l y  d e s i r a b l e  t h a t  t h e  g r o w e r  be a b l e  
t o  u s e  t h e  m a t e r i a l  i n  a p r a c t i c a l  and e f f i c i e n t  m a n n e r .  T h i s  i n c l u d e s  
t h e  p o s s i b i l i t y  o f  u s i n g  t h e  m a t e r i a l  w i t h  a v a i l a b l e  w a t e r  s u p p l i e s ,  and 
u s i n g  t h e  m a t e r i a l  i n  c o m b i n a t i o n  w i t h  o t h e r  m a t e r i a l s .  T h e r e f o r e ,  i t
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was d e s i r a b l e  t o  d e t e r m i n e  i f  t h e  b a c t e r i a l  I s o l a t e s  w ou ld  f u l f i l l  
t h e s e  r e q u i r e m e n t s .
Many b a c t e r i a  u n d e r g o  d e a t h  o r  b a c t e r i o s t a s i s  when p l a c e d  i n  
l a r g e  a m o u n ts  o f  t a p  w a t e r .  T h i s  phenom ena  i s  t h o u g h t  t o  be  d u e  t o
s u d d e n  c h a n g e s  o f  t e m p e r a t u r e ,  pH, o s m o t i c  p r e s s u r e s ,  c h e m i c a l  r e s i d u e s  
( c h l o r i n e ) ,  and p o s s i b l y  o t h e r  f a c t o r s .  S i n c e  i t  w ou ld  o b v i o u s l y  be
i m p r a c t i c a l  t o  e x p e c t  a g r o w e r  t o  u s e  s t e r i l e  d i s t i l l e d  w a t e r ,  i t  was
n e c e s s a r y  t o  d e t e r m i n e  t h e  c o m p a t a b i 1i t y  o f  t h e  two i s o l a t e s  w i t h  t a p  
w a t e r .  The r e s u l t s  o f  t h i s  t e s t  i n d i c a t e d  t h a t  t h e  i s o l a t e s  c a n  be 
d i l u t e d  t o  10"-'  i n  t a p  w a t e r  f o r  up t o  t h r e e  h o u r s  w i t h o u t  a n y  m a j o r  
1o s s  o f  v i a b  i 1i t y .
Tn t h e  i n s e c t i c i d e  c o m p a r a b i l i t y  t e a t ,  b o t h  i s o l a t e s  PI a n d  HA3 
w i t h s t o o d  r e l a t i v e l y  h i g h  c o n c e n t r a t i o n s  o f  G u t h i o n ,  i n t e r m e d i a t e  c o n ­
c e n t r a t i o n s  o f  M e t h y l - p a r a t h i o n  + EPN, and  r e l a t i v e l y  low c o n c e n t r a t i o n s  
o f  G a l e c r o n  ( T a b l e  4 ) .  A ssu m in g  t h a t  a g r o w e r  i s  u s i n g  t h e  recommended
r a t e  o f  any o n e  o f  t h e s e  t h r e e  c h e m i c a l s  ( u s u a l l y  a r o u n d  0 . 2 1  l b  t e c h ­
n i c a l / a c r e ) ,  he w o u ld  be a p p l y i n g  them a t  a p p r o x i m a t e l y  1 2 , 0 0 0  t o  
1 4 , 0 0 0  ppm a . i ,  a t  7 g a l l o n s  s p r a y  m a t e r i a l  p e r  a c r e .  At t h i s  c o n c e n ­
t r a t i o n ,  b o t h  b a c t e r i a l  i s o l a t e s  c o u l d  be u s e d  s a f e l y  i n  c o m b i n a t i o n  
w i t h  G u t h i o n  o n l y .  I s o l a t e  PI c o u l d  be  s a f e l y  u s e d  w i t h  M e t h y l -  
p a r a t h i o n  + F.PN, b u t  I s o l a t e s  HA3 c o u l d  n o t .  N e i t h e r  b a c t e r i a l  i s o l a t e  
c o u l d  be  u s e d  i n  c o m b i n a t i o n  w i t h  G a l e c r o n .
A l o s s  o f  a p p r o x i m a t e l y  407, o f  t h e  v i a b l e  b a c t e r i a  o c c u r r e d  when 
t h e  b a c t e r i a  w e r e  d i l u t e d  i n  t h e  s p r a y  t a n k ,  a g i t a t e d ,  and  f o r c e d  
t h r o u g h  t h e  n o z z l e s .  T h i s  d e c r e a s e  i n  v i a b i l i t y  may be a t t r i b u t e d  t o  
s e v e r a l  p o s s i b l e  c a u s e s ,  s u c h  a s  c h e m i c a l  r e s i d u e s  ( o t h e r  t h a n  t h e
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t h r e e  c h e m i c a l s  t e s t e d ) ,  h i g h  p r e s s u r e  o f  t h e  pump ( 3 0 - 5 0  p s i ) ,  
s u s p e n s i o n  n o t  b e i n g  p r o p e r l y  m i x e d ,  o r  e r r o r s  I n  s a m p l i n g .
The antagonistic substances produced by  b o t h  I s o l a t e s  PI and HA.3 
were not destroyed in the autoclaving process, which indicates that 
the antagonistic substance is probably an exotoxln. The importance of 
this fact Is two-fold: (1) heat stability of the exotoxin indicates
that the high temperatures reached in Louisiana cotton fields In July 
and August should not "breakdown11 or "destroy" the exotoxln, even if 
the bacteria have been killed and ( 2 ) heat stability may be used even­
tually to help identify and purify the exotoxin. Heat stability may 
also be important In any future production, storage, and/or concentra- 
tion of large quantities of active material.
Field Tests
Significant increases in yield were obtained at Locations Two and 
Four. The significant increase obtained at Loaction Four involved not 
only an overall significant increase in all treated plots as compared 
to all check plots, but also a significant increase in each treated 
variety as compared to the same untreated variety. No significant 
increases in yield were obtained at Locations One and Three. Several 
differences between the crops at the various locations, and differences 
in the rates, number of applications, anti methods of applications of 
the spray material may account for the differences in yield increases.
C o t t o n  p l a n t s  a t  L o c a t i o n s  Two a n d  Four  a t t a i n e d  a m o d e r a t e  h e i g h t  
(4 t o  5 f e e t )  w i t h  a m o d e r a t e  am oun t  o f  l o d g i n g  a t  h a r v e s t .  I n  c o n ­
t r a s t ,  c o t t o n  p l a n t s  a t  L o c a t i o n s  One and T h r e e  w e r e  o v e r  6 f e e t  t a l l  
and w e r e  s e v e r e l y  l o d g e d .  T h u s ,  i t  a p p e a r s  t h a t  i f  t h e  d i f f e r e n c e s  in
65
yield were due to the differences in field type, the antagonistic 
bacterium is more effective in an Integrated control type situation 
(short plants, less fertilizer, etc.) than it does in a nonintegrated 
control type situation (tall plants, heavy fertilizer, etc.). In 
addition, Location One consisted of one-row replications without border 
rows. This situation could have allowed spray drift that could affect 
any possible differences.
L o c a t i o n s  O n e and T h r e e  r e c e i v e d  s e v e n  a p p l i c a t i o n s  e a c h  o f  s p r a y  
m a t e r i a l ,  w h i l e  l o c a t i o n s  Two and  Four  r e c e i v e d  n i n e  and 11 a p p l i c a t i o n s ,  
r e s p e c t i v e l y .  An i n c r e a s e  o f  two t o  f o u r  a p p l i c a t i o n s  w ou ld  mean an 
i n c r e a s e  i n  p o s s i b l e  p r o t e c t i o n  t o  t h e  p l a n t s  o f  two t o  f o u r  w e e k s .  I t  
i s  p o s s i b l e  t h a t  t h e  s i g n i f i c a n t  i n c r e a s e s  i n  y i e l d  a t  L o c a t i o n s  Two 
and F o u r ,  and t h e  l a c k  o f  s i g n i f i c a n t  i n c r e a s e s  a t  L o c a t i o n s  One and 
T h r e e ,  a r e  d u e  t o  t h e  l o n g e r  p e r i o d s  o f  p r o t e c t i o n .
At L o c a t i o n s  One and T h r e e ,  s p r a y s  w e r e  a p p l i e d  i n  a d i f f e r e n t
m a n n e r  and  a t  d i f f e r e n t  r a t e s  t h a n  a t  L o c a t i o n s  Two and  F o u r .  As 
s t a t e d  e a r l i e r ,  b a c t e r i a l  s p r a y s  a t  L o c a t i o n  One w ere  a p p l i e d  w i t h  a 
h a n d  s p r a y e r .  t v e n  t h o u g h  t h e  r a t e  o f  w a t e r  p e r  a c r e  was  i n c r e a s e d  t o  
54 g a l l o n s  p e r  a c r e  a t  L o c a t i o n  O n e ,  a s  c o m p a re d  t o  7 g a l l o n s  p e r  a c r e  
a t  l o c a t i o n s  Two and  F o u r ,  c o m p l e t e ,  e v e n  c o v e r a g e  o f  t h e  t a l l ,  r a n k  
c o t t o n  was  i m p o s s i b l e  w i t h  t h e  am oun t  o f  w a t e r  b e i n g  u s e d .  At L o c a t i o n
T h r e e , 40 g a l l o n s  o f  w a t e r  was a p p l i e d  p e r  a c r e  by  a s e r i e s  o f  n o z z l e s
t h a t  s p r a y e d  t h e  p l a n t s  f r o m  a l l  s i d e s  a s  w e l l  a s  f rom t h e  t o p .  W h i le  
t h i s  t y p e  o f  s p r a y  s y s t e m  s h o u l d  g i v e  c o m p l e t e  c o v e r a g e ,  t h e  a d d i t i o n a l  
am oun t  o f  s p r a y  m a t e r i a l  ( 4 0  g a l / A )  may a c t u a l l y  c a u s e  more  r u n - o f f  
a n d ,  c o n s e q u e n t l y ,  l e s s  s p r a y  m a t e r i a l  a c t u a l l y  s t a y i n g  o n  t h e  
p l a n t s .
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A third difference between Locations One and Three and Two and 
Four was the difference in dilution rates of the bacterium, and, 
in the case of Location One, a difference in the total amount of 
bacterial Inoculum applied. The bacterium was applied at a rate 
of 6 52 ml of a 24-hour-old NDB culture/A at Location One and at a 
rate of 326 ml of a 24-hour-old NDB culture/A at all other locations.
The 652 ml/A at Location One was diluted in water to 54 gallons/
A, thus giving a final dilution of approximately 3 x 10"^. The 326 ml 
of bacterial culture at Location Three was diluted in 40 gallons of 
water, giving a final dilution of approximately 4.7 x 10'^. At 
Locations Two and Four, the 326 ml of bacterial culture were diluted 
7 gallons of water, giving a final dilution of approximately 
10 ^ . Thus, only at Locations Two and Four (where significant 
increases occurred) was the dilution rate approximately the same as 
the optimim dilution rate determined by the boll protection test. 
However, the differences obtained in that test between dilutions of
- > I10 “ and 10 were not clear cut; therefore, it is improbable that 
differences between dilutions of 1U-  ̂ and 4.7x 10”  ̂ in the field 
could have a large effect on yield.
Although boll rot incidence was reduced in all treated plots 
at all locations, no significant reductions were obtained. Two 
possiblities may explain these results. The first is that signifi­
cant reductions occurred in boll rot losses but they were not reflected 
by the data. The method used (44) to estimate boll rot loss has been 
in use for several years by members of the Cotton Disease Laboratory, 
Louisiana State University, to estimate the yearly state-wide losses
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due to boll rots. While the technique Is thought to be fairly 
accurate, it was not designed to detect small differences between 
relatively small plots.
The second possible explanation for the lack of significant
differences is that no significant differences occurred. This 
would seem to indicate that significant increases obtained at 
Locations Two and Four were not due to decreases in boll rot, but 
to some other factor. It is possible that the bacterium and its 
nutrient dextrose broth medium or the broth itself did not reduce 
boll rot, hut actually stimulated the plant itself or other micro­
flora living on the plant, which in turn stimulated the plant to 
produce a higher yield. This would be somewhat analogous to the 
adding of green manurial amendments to the soil and indirectly 
helping control root disease problems by changing the microflora 
(74, 2b, 27, 28). In future work, a NDB check should be used instead 
of or in addition to the water check.
In  v iew  o f  t h e  r e s u l t s  o b t a i n e d  i n  t h e  b o l l  p r o t e c t i o n  t e s t s ,  
and  t h e  d e m o n s t r a t i o n s  o f  a n t a g o n i s m  t o  b o l l  r o t t i n g  f u n g i  by t h e  
b a c t e r i a ,  ( F i g s . 1,  4 ,  6 ,  7 )  i t  i s  f e l t  by t h i s  w r i t e r  t h a t
t h e  i n c r e a s e s  i n  y i e l d  a r e  d u e  t o  t h e  c o n t r o l  o f  b o l l  r o t  anti 
n o t  t o  s t i m u l a t i o n  o f  t h e  p l a n t .  The a b s e n c e  o f  s i g n i f i c a n t  b o l l  
r o t  l o s s e s  i s  t h o u g h t  t o  b e  a r e f l e c t i o n  o f  t h e  i n a d e q u a c i e s  o f  t h e  
m e th o d  u s e d  t o  m e a s u r e  t h e  l o s s e s ,  and  n o t  a r e a l  a b s e n c e  o f  r e d u c t i o n  
i n  bo 11 r o t .
The results obtained in this study indicate, with the exception 
of one plot at Location Three, that neither adverse nor advantageous 
changes in the fiber quality occurred due to the bacterial spray
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t r e a t m e n t .  S i n c e  o n l y  one  t e s t  p l o t  ( T a b l e  12) o u t  o f  t h e  s i x  
e x p e r i m e n t s  i n d i c a t e d  a n y  s i g n i f i c a n t  d i f f e r e n c e s  In  q u a l i t y ,  and t h i s  
in  o n l y  one  o f  t h e  v a l u e s  e x a m i n e d ,  i t  i s  p o s s i b l e  t h a t  t h i s  d i f f e r e n c e  
c a n  be a t t r i b u t e d  t o  a c c i d e n t a l  c h a n c e .  S e v e r a l  s i g n i f i c a n t  d i f f e r ­
e n c e s  b e t w e e n  t h e  v a r i e t i e s  o c c u r r e d  a t  L o c a t i o n  F o u r ,  b u t  t h e s e  a r e  
due t o  v a r i e t a l  d i f f e r e n c e s ,  n o t  t o  d i f f e r e n c e s  c a u s e d  by ^he t r e a t ­
ment (Tab  1o 1 4 ) .
The r e s u l t s  o b t a i n e d  i n  t h e  s e e d  t r e a t m e n t  t e s t  i n d i c a t e  t h a t  
t h e  b a c t e r i a l  t r e a t m e n t  c a u s e d  no s i g n i f i c a n t  i n c r e a s e s  i n  s e e d l i n g  
s u r v i v a l .  The t e s t  was p l a n t e d  much e a r l i e r  ( A p r i l  4) t h a n  t h e  
u s u a l  p l a n t i n g  t i m e ,  and  s e v e r a l  d a y s  o f  low t e m p e r a t u r e  and r a i n  
o c c u r r e d  a f t e r w a r d .  The low g e r m i n a t i o n  and  s u r v i v a l  p e r c e n t a g e s  
o f  t h e  s e e d l i n g s  ( t h e  h i g h e s t  s u r v i v a l  f o r  any  t r e a t m e n t  was 28%)
( T a b l e  15) may h a v e  b e e n  c a u s e d  by a d v e r s e  w e a t h e r  c o n d i t i o n s  r a t h e r  
t h a n  p r e -  and p o s t - e m e r g e n c e  s e e d l i n g  d i s e a s e s .  I f  t h i s  i s  t r u e ,  
t h e n  o b v i o u s l y  no b e n e f i t  c o u l d  h a v e  b e e n  d e r i v e d  from t h e  b a c t e r i a l  
t r e a t m e n t  .
V I. SUMMARY
1. Two bacterial isolates, identified as Ac hromobac te r sp. ,
antagonistic to several boll rotting fungi were Isolated from 
the soil. These isolates were compatable, within certain limits, 
with water, insecticides, and spray equipment.
3. Tlie exotoxins produced by two of the isolates were shown to be 
heat stable and fungistatic.
1. Isolate PI and HA 3 protected bolls up to two weeks under labora­
tory conditions. A dilution of the two bacterial isolates pro­
tected bolls more efficiently than fu1 1 - strength solutions.
■*. The bacterium (HA 3), when applied under field conditions on
cotton plants, increased yield at two locations. This increase 
in yield was not effected by the variety tested.
. The bacterial antagonist (HA3) apparently protected cotton 
plants more efficiently when used with other control measures 
(integrated control).
b. The type of applicator and the volume of spray material may have
affected the efficiency of the bacterial isolate (HA3).
7 The field spray of HA3 did not cause any significant reduction
in bol1 rot percentage.
H. Fiber quality was not affected by repeated applications of
isolate HA3.
9. When tested as a seed treatment, the two bacterial isolates did 
not increase seedling survival.
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a n d  t r a n s f e r  o f  a  b i o l o g i c a l  f a c t o r  I n  s o i l  t h a t  s u p p r e s s e s  
t a k e - a l l  o f  w h e a t  i n  e a s t e r n  W a s h i n g t o n .  P h y t o p a t h o l o g y  
6 3 : 5 1 1 - 5 1 7 .
S v e e t m a n ,  H. L.  1 9 5 8 .  The p r i n c i p l e s  o f  b i o l o g i c a l  c o n t r o l .
Wm. C. Brown C o . ,  Dubuque,  Iow a .  560  p .
S w i n b u r n e ,  T.  R. 1 9 7 3 .  M i c r o f l o r a  o f  a p p l e  l e a f  s c a r s  I n  
r e l a t i o n  t o  i n f e c t i o n  by  N e c t r i a  ga l l 1 g e n a . T r a n s .
B r l t .  M yco l .  S o c .  6 0 : 3 8 9 - 4 0 3 .
T u e i t ,  M. and  M. B. M oore .  1 9 5 4 .  I s o l a t e s  o f  Chae tom ium  
t h a t  p r o t e c t  o a t s  f rom  H e l m i n t h o s p o r l u m  v l c t o r l a l . 
P h y t o p a t h o l o g y  4 4 : 8 6 8 - 8 6 9 .
W e i n d l l n g ,  R. 1 9 3 2 .  T r l c h o d e r m a  l l g n o r u m  a s  a  p a r a s i t e  o f  
o t h e r  s o i l  f u n g i .  P h y t o p a t h o l o g y  2 2 : 8 3 7 - 8 4 5 .
W e i n d l l n g ,  R. and  H. S .  F a w c e t t .  1 9 3 6 .  E x p e r i m e n t s  i n  t h e  
c o n t r o l  o f  R h l z o c t o n i a  d a m p l n g - o f f  o f  c i t r u s  s e e d l i n g s .  
H i l g a r d i a  1 0 : 1 - 1 6 .
W e l l s ,  H. D. , D. K.. B e l l  and  C.  A. J a w o r s k l .  1 9 7 2 .  E f f i c a c y  o f  
T r l c h o d e r m a  t i a r z l a n u m  a s  a  b i o c o n t r o l  f o r  S c l e r o t l u m  
r o l f s i i . P h y t o p a t h o l o g y  6 2 : 4 4 2 —4 4 7 .
W i l s o n ,  C.  L .  1 9 6 5 .  C o n s i d e r a t i o n  o f  t h e  u s e  o f  pe r s im m o n
w i l t  a s  a s i l v i c i d e  f o r  w eed  p e r s i m m o n s .  P l a n t  D i s .  R e p t r .  
4 9 : 7 8 9 - 7 9 1 .
VITA
Ted 0 .  Ware was  b o m  I n  B a t o n  R ouge ,  L o u i s i a n a ,  on J a n u a r y  1 4 ,  
194 3.  He was g r a d u a t e d  f ro m  New M exico  M i l i t a r y  I n s t i t u t e  i n  
R o s w e l l ,  New M e x ic o ,  i n  1 9 6 1 .  I n  S e p t e m b e r  o f  1 9 6 1 ,  he  e n r o l l e d  i n  
t h e  U n i v e r s i t y  o f  M i s s i s s i p p i ,  w h e r e  he  r e c e i v e d  a B.A. d e g r e e  i n  
J a n u a r y  o f  1966 .  tie wap e m p lo y e d  by  H o l r i t e  P a i n t  Company u n t f L
J a n u a r y  o f  196 ' / .  He was  t h e n  e m p lo y e d  by  L o u i s i a n a  S t a t e  U n i v e r s i t y
i n  B a t o n  Rouge ,  w h e r e  h e  e n t e r e d  G r a d u a t e  S c h o o l .  He r e c e i v e d  h i s  
M a s t e r  o f  S c i e n c e  i n  P l a n t  P a t h o l o g y  i n  J a n u a r y  o f  1 9 7 1 .  He i s  now
a c a n d i d a t e  f o r  t h e  d e g r e e  o f  D o c t o r  o f  P h i l o s o p h y  i n  t h e  D e p a r t m e n t
o f  P l a n t  P a t h o l o g y .
He m a r r i e d  Mary J o e  Kowalczuk.  i n  A u g u s t  o f  1 9 6 3 ,  a n d  h a s  f o u r  
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